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FIG. 7
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FIG. 12
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FIG. 21
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FIG. 30
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FIG. 37A
X-axis coordinate— 202
Coordinate Xc 583 Coordinate Xb
561~ : [ : ™~-531
(l) "—"—"&"A """""
lwal [ral |ya| [ma:|ha
. 551 ! : 553
v 532 [™Nwol | ri| [yu] |mili] hi
Y-axis
coordinate!Coordinate| | n | |ru| |yo ufy fu
b 521
1Coordinate| ! re dYe
503 'ye / | '
: =1 |ro - JlO
Y 562 | L ]
500 ““::tf::_:_f:_:/_'::
523 552
FIG. 37B
531
/521 ; 5/32
541 Indication position
| /
Time lapse |Coordinate Xb|Coordinate Yb
1 900 300
2 850 300
3 800 300
FIG. 37C
561
/551 7/ 5/62
571 Indication positio
& ication positi n/ /

» / i
Time lapse |Coordinate Xc|Coordinate Yc
1 400 300




Patent Application Publication  Feb. 14, 2013 Sheet 38 of 40 US 2013/0038537 A1

FIG. 38A
; 502
X-axi inat
o X0 axis coordinate 1000
Coordinate Xc 583 Coordinate Xb
5 561— [ : ~-531
! e m e e e e mmmmmm——- Yoo = —
i |wa| [ra| |ya| [ma] |ha| [na : ta| |sa|:/|ka]| | a
i 551! I ;
vaxis + 232 [} ri | [yu] |mi] [hi] [ni fjlchi] |shifilki | | i
coordinate: . : I !
\Coordinate( 1| n | |ru| |yo| [mulAfu | |nufjtsu sub ku| | u
:Yb ) --P A I \¥’521
503 :Coordinate|; re me| |he| [ne|l|te | [se/
ACH : I— =i
\;, 562 =1 |ro mol| |ho| |no : to {sc}
500 I
593 522 501
FIG. 38B
521 531 5/32
/
541 - . gy =
L Indication p05|t|or/1/ /
Time lapse |Coordinate’ Xb| Coordinate Yb
1 500 300
2 850 300
3 800 300
FIG. 38C
/551 5551 5/62
571 Indicati iti
& ndication posi |on/ /

~ 7 T
Time lapse |Coordinate Xc|Coordinate Yc
1 400 300




Patent Application Publication  Feb. 14, 2013 Sheet 39 of 40 US 2013/0038537 A1

FIG. 39A
502
X-axis coordinate”
Om=mmmmmmmmmm s oo >1000
Coordinate Xc Coordinate Xb
0 561" ; : ~-531
; ... ' " Ap—
Ewa ra| |[ya| |ma} |ha| [na| [ta| |sa : ka| | a :
s - | |
vaxis | 532 [T ri ] [yu] mif [if |oi] fon shi: ki || i :
coordinate; . : '
+Coordinate( | n | [rul |yo ufAfu | [nul [tsul [sulalkul| | u |l
iéb dinatl 7 a—
503 coordinatel. re me ne|gtet1s kel | el
Yc / ; | |
\‘:(562 —1| |ro mo no| %te Lscl ko| | o :
500 — 5 _'T\__"
553 552 501 522 523 (583)
FIG. 39B
/521 531 ,532
541 Indication positioq/ /
\\ / 1
Time lapse |Coordinate Xb|Coordinate Yb
1 600 300
2 700 300
3 800 300
FIG. 39C
/551 5/61 5/62
571 Indicati iti
1L ndication posi |on/ /
Time lapse |Coordinate Xc| Coordinate Yc
1 500 300
2 450 300

3 400 300




Patent Application Publication  Feb. 14, 2013 Sheet 40 of 40 US 2013/0038537 A1

FIG. 40
900
\l/ 953
Character input unit |
\L 954

Character string
generation unit

955 956
Dictionary storage unitI—) Dictionary search unit

) 957
Output character |

string buffer unit

v 961
Qutput unit

¢




US 2013/0038537 Al

CHARACTER INPUT PREDICTION
APPARATUS, CHARACTER INPUT
PREDICTION METHOD, AND CHARACTER
INPUT SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a character input
prediction apparatus, a character input prediction method,
and a character input system, and particularly relates to a
character input prediction apparatus that predicts a character
string inputted by a user.

BACKGROUND ART

[0002] As a predictive candidate control method for
improving conventional character string input efficiency, for
example, there is a character string prediction method
described in Patent Literature (PTL) 1. In the method, a
plurality of characters are assigned to a character key accord-
ing to a preset condition. A character string already inputted is
combined with each character assigned to the character key,
to generate a character string. For each generated character
string, a word dictionary is searched for a character string
whose pronunciation starts with the generated character
string, as a result of which predictive character strings are
generated from the corresponding character strings. Display
order of the predictive character strings is determined by a
predetermined procedure.

CITATION LIST

Patent Literature

[0003] [PTL 1]
[0004] Japanese Unexamined Patent Application Publica-
tion No. 2002-14956
SUMMARY OF INVENTION
Technical Problem

[0005] However, such a character input prediction appara-
tus is required to narrow down predictive character strings
more speedily.

[0006] The present invention is intended to solve the con-
ventional problem stated above, and has an object of provid-
ing a character input prediction apparatus and a character
input prediction method that can narrow down predictive
character strings at high speed.

Solution to Problem

[0007] To solve the conventional problem stated above, a
character input prediction apparatus according to one aspect
of the present invention includes: a first operation input unit
that obtains information of a first character input operation
that is performed by a user using a character key layout
display in which a plurality of character keys are arranged; a
dictionary storage unit that stores a dictionary including a
plurality of candidate character strings; a character key layout
management unit that stores a character key layout showing
the arrangement of the plurality of character keys in the
character key layout display; a first indication movement
detection unit that detects a first indication position and a first
indication direction in the character key layout display from
the information of the first character input operation, the first
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indication position showing a position of the first character
input operation, and the first indication direction showing a
movement direction of the first character input operation; a
filter generation unit that determines a first character range in
the character key layout display using the first indication
position, the first indication direction, and the character key
layout, the first character range being located in the first
indication direction with the first indication position as a base
point; and a dictionary search unit that searches the plurality
of candidate character strings included in the dictionary, for a
predictive character string that includes any character
included in the first character range.

[0008] Note that such an overall or specific embodiment
may be implemented by a system, a method, an integrated
circuit, a computer program, or a recording medium, or any
combination of a system, a method, an integrated circuit, a
computer program, and a recording medium.

Advantageous Effects of Invention

[0009] According to the present invention, it is possible to
provide a character input prediction apparatus and a character
input prediction method that can narrow down predictive
character strings at high speed.

BRIEF DESCRIPTION OF DRAWINGS

[0010] FIG. 1 is a block diagram of a character input pre-
diction apparatus according to Embodiment 1 of the present
invention.

[0011] FIG. 2 is a flowchart of a character input prediction
process according to Embodiment 1 of the present invention.
[0012] FIG. 3 is a block diagram of a character input pre-
diction apparatus according to Embodiment 1 of the present
invention.

[0013] FIG. 4 is a diagram showing a structure of a charac-
ter key layout according to Embodiment 1 of the present
invention.

[0014] FIG. 5A is adiagram showing an operation example
of the character input prediction apparatus according to
Embodiment 1 of the present invention.

[0015] FIG. 5B is a diagram showing an example of an
indication position according to Embodiment 1 of the present
invention.

[0016] FIG. 6 is a diagram showing a structure of a charac-
ter range definition according to Embodiment 1 of the present
invention.

[0017] FIG. 7 is a diagram showing a structure of a charac-
ter key layout according to Embodiment 1 of the present
invention.

[0018] FIG. 8A is adiagram showing an operation example
of the character input prediction apparatus according to
Embodiment 1 of the present invention.

[0019] FIG. 8B is a diagram showing an example of an
indication position according to Embodiment 1 of the present
invention.

[0020] FIG. 9 is a diagram showing an example of a char-
acter key layout according to Embodiment 1 of the present
invention.

[0021] FIG. 10 is a block diagram of a character input
prediction apparatus according to Embodiment 2 of the
present invention.

[0022] FIG. 11A is a diagram showing an operation
example of the character input prediction apparatus accord-
ing to Embodiment 2 of the present invention.
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[0023] FIG. 11B is a diagram showing an example of an
indication position according to Embodiment 2 of the present
invention.

[0024] FIG. 11C is a diagram showing an example of an
indication starting point according to Embodiment 2 of the
present invention.

[0025] FIG. 12 is a diagram showing a structure of a char-
acter range definition according to Embodiment 2 of the
present invention.

[0026] FIG.13isaflowchart of a character input prediction
process according to Embodiment 2 of the present invention.
[0027] FIG. 14A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 3 of the present invention.

[0028] FIG. 14B is a diagram showing an example of an
indication position according to Embodiment 3 of the present
invention.

[0029] FIG. 14C is a diagram showing an example of an
indication starting point according to Embodiment 3 of the
present invention.

[0030] FIG.15isaflowchart of a character input prediction
process according to Embodiment 3 of the present invention.
[0031] FIG. 16A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 4 of the present invention.

[0032] FIG. 16B is a diagram showing an example of an
indication position according to Embodiment 4 of the present
invention.

[0033] FIG. 16C is a diagram showing an example of an
indication starting point according to Embodiment 4 of the
present invention.

[0034] FIG. 17A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 5 of the present invention.

[0035] FIG. 17B is a diagram showing an example of an
indication position according to Embodiment 5 of the present
invention.

[0036] FIG. 18A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 6 of the present invention.

[0037] FIG. 18B is a diagram showing an example of an
indication position according to Embodiment 6 of the present
invention.

[0038] FIG. 18C is a diagram showing an example of an
indication starting point according to Embodiment 6 of the
present invention.

[0039] FIG. 19 is a diagram showing a structure of a char-
acter range definition according to Embodiment 6 of the
present invention.

[0040] FIG. 20A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 7 of the present invention.

[0041] FIG. 20B is a diagram showing an example of an
indication position according to Embodiment 7 of the present
invention.

[0042] FIG. 21 is a diagram showing an operation example
of the character input prediction apparatus according to
Embodiment 7 of the present invention.

[0043] FIG. 22 is a diagram showing a structure of a char-
acter range definition according to Embodiment 7 of the
present invention.

[0044] FIG. 23A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 8 of the present invention.
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[0045] FIG. 23B is a diagram showing an example of an
indication position according to Embodiment 8 of the present
invention.

[0046] FIG. 24 is a diagram showing a structure of a char-
acter range definition according to Embodiment 8 of the
present invention.

[0047] FIG. 25A is a diagram showing an operation
example of the character input prediction apparatus accord-
ing to Embodiment 8 of the present invention.

[0048] FIG. 25B is a diagram showing an example of an
indication position according to Embodiment 8 of the present
invention.

[0049] FIG. 26A is a diagram showing an operation
example of the character input prediction apparatus accord-
ing to Embodiment 8 of the present invention.

[0050] FIG. 26B is a diagram showing an example of an
indication position according to Embodiment 8 of the present
invention.

[0051] FIG. 27A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 9 of the present invention.

[0052] FIG. 27B is a diagram showing an example of an
indication position according to Embodiment 9 of the present
invention.

[0053] FIG. 27C is a diagram showing an example of an
input character position according to Embodiment 9 of the
present invention.

[0054] FIG. 28 is a diagram showing a display example of
the character input prediction apparatus according to
Embodiment 9 of the present invention.

[0055] FIG. 29 is a diagram showing an example of char-
acter strings included in a dictionary according to Embodi-
ment 9 of the present invention.

[0056] FIG. 30 is a diagram showing an example of a dis-
play area according to Embodiment 9 of the present inven-
tion.

[0057] FIG. 31 is a diagram showing an example of the
display area according to Embodiment 9 of the present inven-
tion.

[0058] FIG. 32 is a diagram showing an example of the
display area according to Embodiment 9 of the present inven-
tion.

[0059] FIG. 33 is a diagram showing an example of the
display area according to Embodiment 9 of the present inven-
tion.

[0060] FIG. 34 is a diagram showing an input apparatus
according to Embodiment 10 of the present invention.
[0061] FIG. 35 is a block diagram of a character input
prediction apparatus according to Embodiment 10 of the
present invention.

[0062] FIG. 36A is a diagram showing an operation
example of the character input prediction apparatus accord-
ing to Embodiment 10 of the present invention.

[0063] FIG. 36B is a diagram showing an example of an
indication position according to Embodiment 10 of the
present invention.

[0064] FIG. 36C is a diagram showing an example of an
indication position according to Embodiment 10 of the
present invention.

[0065] FIG. 37A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 11 of the present invention.
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[0066] FIG. 37B is a diagram showing an example of an
indication position according to Embodiment 11 of the
present invention.

[0067] FIG. 37C is a diagram showing an example of an
indication position according to Embodiment 11 of the
present invention.

[0068] FIG. 38A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 12 of the present invention.

[0069] FIG. 38B is a diagram showing an example of an
indication position according to Embodiment 12 of the
present invention.

[0070] FIG. 38C is a diagram showing an example of an
indication position according to Embodiment 12 of the
present invention.

[0071] FIG. 39A is a diagram showing an operation
example of a character input prediction apparatus according
to Embodiment 13 of the present invention.

[0072] FIG. 39B is a diagram showing an example of an
indication position according to Embodiment 13 of the
present invention.

[0073] FIG. 39C is a diagram showing an example of an
indication position according to Embodiment 13 of the
present invention.

[0074] FIG. 40 is a block diagram of a character input
prediction apparatus.

DESCRIPTION OF EMBODIMENTS

Findings on which the Present Invention is Based

[0075] The inventors of the present invention have found
the following problem.

[0076] FIG. 40 is a block diagram of a character string
prediction apparatus to which the present invention is not
applied.

[0077] A character input prediction apparatus 900 shown in
FIG. 40 includes: a character input unit 953 that receives an
input character; a character string generation unit 954 that
generates a character string from the input character; a dic-
tionary storage unit 955 that stores a dictionary including a
plurality of candidate character strings; a dictionary search
unit 956 that searches the dictionary for each predictive char-
acter string based on the character string generated by the
character string generation unit 954; an output character
string buffer unit 957 that manages a display method of an
output destination and output order of the predictive character
strings; and an output unit 961 that outputs the predictive
character strings to a display apparatus.

[0078] In this structure, upon input of one or more charac-
ters, a word dictionary or the like is searched to extract each
character string (word) that starts with the characters in input
order. In the case where there are many predictive character
strings, however, it tends to take long for the user to find a
desired input character string. Such a character input predic-
tion apparatus is therefore required to narrow down predictive
character strings more speedily.

[0079] The present invention is intended to solve the prob-
lem stated above, and has an object of providing a character
input prediction apparatus and a character input prediction
method that can narrow down predictive character strings at
high speed.

[0080] To solve the problem stated above, a character input
prediction apparatus according to one aspect of the present
invention includes: a first operation input unit that obtains
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information of a first character input operation that is per-
formed by a user using a character key layout display in which
aplurality of character keys are arranged; a dictionary storage
unit that stores a dictionary including a plurality of candidate
character strings; a character key layout management unit that
stores a character key layout showing the arrangement of the
plurality of character keys in the character key layout display;
a first indication movement detection unit that detects a first
indication position and a first indication direction in the char-
acter key layout display from the information of the first
character input operation, the first indication position show-
ing a position of the first character input operation, and the
first indication direction showing a movement direction of the
first character input operation; a filter generation unit that
determines a first character range in the character key layout
display using the first indication position, the first indication
direction, and the character key layout, the first character
range being located in the first indication direction with the
first indication position as a base point; and a dictionary
search unit that searches the plurality of candidate character
strings included in the dictionary, for a predictive character
string that includes any character included in the first charac-
ter range.

[0081] With this structure, the character input prediction
apparatus according to one aspect of the present invention
narrows down the input character range according to the
movement direction of the character input operation by the
user, and searches for the predictive character string that
includes any character included in the character range. Thus,
the character input prediction apparatus can narrow down
predictive character strings before the user finishes inputting
characters, and so can narrow down predictive character
strings at high speed.

[0082] Moreover, the character input prediction apparatus
may further include: a character input unit that obtains infor-
mation of an input character inputted by the first character
input operation; and a character string generation unit that
generates an input character string by arranging the input
character in input order, wherein the dictionary search unit
searches the plurality of candidate character strings included
in the dictionary, for the predictive character string that starts
with a character string generated by adding, immediately
following the input character string, any character included in
the first character range.

[0083] Moreover, the character input prediction apparatus
may further include an indication position storage unit that
holds an indication starting point, wherein the first indication
movement detection unit: detects the first indication position
at predetermined time intervals; in the case where the indica-
tion starting point is not held in the first indication position
storage unit, causes the indication position storage unit to
hold the detected first indication position as the indication
starting point; and detects, as the movement direction, a direc-
tion of a newly detected indication position with the indica-
tion starting point as a starting point.

[0084] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
detect the indication direction using the indication starting
point.

[0085] Moreover, the first indication movement detection
unit may, in the case where the input character is inputted by
the first character input operation, cause the indication posi-
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tion storage unit to hold a position of a character key corre-
sponding to the input character, as the indication starting
point.

[0086] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
determine the indication direction with respect to the position
of the inputted character key, with it being possible to detect
the more appropriate indication direction.

[0087] Moreover, the first operation input unit may obtain
the information of the character input operation performed
via an input apparatus that limits the movement direction of
the character input operation to a vertical direction and a
horizontal direction.

[0088] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
also be applied to the case of using an input apparatus such as
arrow keys.

[0089] Moreover, the first indication movement detection
unit may detect the first indication position at predetermined
time intervals, wherein the character input prediction appa-
ratus further includes an indication position storage unit that
holds a plurality of indication positions detected by the first
indication movement detection unit, and the first indication
movement detection unit calculates the first indication direc-
tion using the plurality of indication positions held in the
indication position storage unit.

[0090] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
detect the indication direction using the plurality of indication
positions.

[0091] Moreover, the filter generation unit may, in the case
where the position of the character input operation moves
from the indication starting point to the first indication posi-
tion that is located in a first direction relative to the indication
starting point and then moves from the first indication posi-
tion to a second indication position that is located in a second
direction relative to the first indication position, determine a
range between the indication starting point and the second
indication position as the first character range, the second
direction being opposite to the first direction.

[0092] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
determine the appropriate character range even in the case
where such an operation that causes the indication position to
move in one direction and then return in the opposite direction
is performed.

[0093] Moreover, the first indication movement detection
unit may detect the first indication position at predetermined
time intervals, wherein the character input prediction appa-
ratus further includes an indication position storage unit that
holds a plurality of indication positions detected by the first
indication movement detection unit, the first indication
movement detection unit further calculates a movement
speed of the first character input operation, from the plurality
of indication positions, and the filter generation unit: in the
case where the movement speed is equal to or more than a first
speed, determines a first range in the character key layout
display as the first character range; and in the case where the
movement speed is less than the first speed, determines a
second range in the character key layout display as the first
character range, the first range being located in the first indi-
cation direction with the first indication position as the base
point, and the second range being located in the first indica-
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tion direction with the first indication position as the base
point and being smaller than the first range.

[0094] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
determine the more appropriate character range using the
movement speed of the character input operation.

[0095] Moreover, the first indication movement detection
unit may detect the first indication position at predetermined
time intervals, wherein the character input prediction appa-
ratus further includes an indication position storage unit that
holds a plurality of indication positions detected by the first
indication movement detection unit, the first indication
movement detection unit further calculates a movement
speed of the first character input operation, from the plurality
of indication positions, and the filter generation unit: in the
case where the movement speed is less than a second speed,
determines a first range in the character key layout display as
the first character range; and in the case where the movement
speed is equal to or more than the second speed, determines a
second range as the first character range, the first range being
located in the first indication direction with the first indication
position as the base point, and the second range being
obtained by excluding, from the first range, a range that is
included in the first range and is nearer the first indication
position.

[0096] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
determine the more appropriate character range using the
movement speed of the character input operation.

[0097] Moreover, the first indication movement detection
unit may calculate an indication angle which is a movement
angle of the first character input operation, the indication
angle being obtained by classifying an angle of the first indi-
cation direction, wherein the filter generation unit determines
the first character range by excluding, from a reference range
set for the firstindication direction, a deletion range set for the
indication angle.

[0098] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
determine the more appropriate character range using the
movement angle of the character input operation.

[0099] Moreover, the character input prediction apparatus
may further include: a second operation input unit that
obtains information of a second character input operation that
is performed by the user using the character key layout dis-
play; a second indication movement detection unit that
detects a second indication position and a second indication
direction in the character key layout display from the infor-
mation of the second character input operation, the second
indication position showing a position of the second character
input operation, and the second indication direction showing
amovement direction of the second character input operation;
a filter generation unit that determines a second character
range in the character key layout display using the second
indication position, the second indication direction, and the
character key layout, the second character range being
located in the second indication direction with the second
indication position as the base point; and a filter synthesis unit
that extracts a third character range thatis included in both the
first character range and the second character range, wherein
the dictionary search unit searches the plurality of candidate
character strings included in the dictionary, for the predictive
character string that includes any character included in the
third character range.
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[0100] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
narrow down predictive character strings at high speed, in the
case of using two character input operations.

[0101] Moreover, the filter generation unit may further
determine, as the third character range, a range that is
included in the first character range and is located in a direc-
tion toward the first indication position with the second indi-
cation position as the base point, in the case where the posi-
tion of the first character input operation moves and a
movement amount of the position of the second character
input operation is equal to or less than a predetermined thresh-
old.

[0102] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
determine the more appropriate character range in the case
where the position of only one of the two character input
operations moves.

[0103] Moreover, the filter generation unit may further
determine, as the third character range, a range that is
included in the first character range and is located in a direc-
tion toward the first indication position with a reference point
as the base point, in the case where the position of the first
character input operation moves and a movement amount of
the position of the second character input operation is equal to
or less than a predetermined threshold, wherein the reference
point is a point between the first indication position and the
second indication position.

[0104] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
determine the more appropriate character range in the case
where the position of only one of the two character input
operations moves.

[0105] Moreover, the filter generation unit may further:
determine the first character range as the third character range
in the case where the position of the first character input
operation has a larger movement amount than the position of
the second character input operation; and determine the sec-
ond character range as the third character range in the case
where the position of the second character input operation has
a larger movement amount than the position of the first char-
acter input operation.

[0106] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
determine the more appropriate character range in the case
where the positions of the two character input operations
move away from each other.

[0107] Moreover, the first filter generation unit may: deter-
mine the first character range at predetermined time intervals,
and determine a change between the first character range
previously determined and the first character range newly
determined; and update the first character range to the newly
determined first character range in the case where the change
is equal to or more than a predetermined threshold, wherein
the dictionary search unit searches the plurality of candidate
character strings included in the dictionary, for the predictive
character string that includes any character included in the
updated first character range.

[0108] With this structure, the character input prediction
apparatus according to one aspect of the present invention
updates prediction result display or the like only in the case
where the prediction result changes significantly, with it
being possible to prevent the prediction result display or the
like from being frequently updated.
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[0109] Moreover, the character input prediction apparatus
may display the first character range on the character key
layout display.

[0110] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
present the predicted character range to the user.

[0111] Moreover, the character input prediction apparatus
may display the predictive character string that includes any
character included in the first character range and is searched
for by the dictionary search unit.

[0112] With this structure, the character input prediction
apparatus according to one aspect of the present invention can
display each predictive character string including a predicted
character to the user in highlight mode.

[0113] Note that the present invention may be realized not
only as such a character input prediction apparatus, but also as
a character input prediction method including steps corre-
sponding to the characteristic units included in the character
input prediction apparatus, or a program causing a computer
to execute such characteristic steps. The program may be
distributed via a non-transitory computer-readable recording
medium such as a CD-ROM or a transmission medium such
as the Internet.

[0114] The present invention may also be realized as a
semiconductor integrated circuit (LSI) that implements part
or all of the functions of the character input prediction appa-
ratus, or a character input system including the character
input prediction apparatus.

[0115] The following describes embodiments of the
present invention with reference to drawings. The embodi-
ments described below each represent a preferred embodi-
ment of the present invention. The numerals, forms, materi-
als, components, component layout positions, connections,
steps, step sequences, and the like described in the embodi-
ments are merely examples, and should not limit the scope of
the present invention. The present invention is specified by
the claims. Accordingly, the components that are included in
the embodiments but are not defined in the independent
claims representing the broadest concepts of the present
invention are described as not being necessarily required for
achieving the object of the present invention but constituting
more preferred embodiments.

Embodiment 1

[0116] A character input prediction apparatus according to
Embodiment 1 of the present invention narrows down an
input character range according to a movement direction of a
character input operation by the user, and searches for a
predictive character string that includes any character
included in the character range. Thus, the character input
prediction apparatus can narrow down predictive character
strings before the user finishes inputting a next character, and
so can narrow down predictive character strings at high speed.
[0117] In detail, the character input prediction apparatus
generates each predictive character string using any character
assigned to a character key layout included in a movement
direction of a character input operation.

[0118] Embodiment 1 of the present invention describes an
example ofthe case where one character range inputted by the
user is predicted from one indication position showing a
position of a character input operation and one indication
direction showing a movement direction of the character
input operation.
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[0119] A basic structure of the character input prediction
apparatus according to Embodiment 1 of the present inven-
tion is described first.

[0120] FIG. 1 is a block diagram showing a basic structure
of a character input prediction apparatus 100 according to
Embodiment 1 of the present invention.

[0121] The character input prediction apparatus 100 shown
in FIG. 1 predicts a character range inputted by the user before
the user inputs characters, and outputs each predictive char-
acter string according to the prediction result.

[0122] The character input prediction apparatus 100
includes a filter generation unit 101, an operation input unit
150, a character key layout management unit 151, an indica-
tion movement detection unit 152, a dictionary storage unit
155, and a dictionary search unit 156.

[0123] The operation input unit 150 obtains character input
operation information which is information of a character
input operation that is performed by the user using a character
key layout display in which a plurality of character keys are
arranged.

[0124] The dictionary storage unit 155 stores a dictionary
170 including a plurality of candidate character strings.
[0125] The character key layout management unit 151
stores a character key layout 301 showing the arrangement of
the plurality of character keys in the character key layout
display.

[0126] The indication movement detection unit 152 detects
an indication position 521 and an indication direction 522 in
the character key layout display from the character input
operation information obtained by the operation input unit
150, the indication position 521 showing a position of the
character input operation, and the indication direction 522
showing a movement direction of the character input opera-
tion.

[0127] Thefilter generation unit 101 determines a character
range 523 in the character key layout display using the indi-
cation position 521, the indication direction 522, and the
character key layout 301, the character range 523 being
located in the indication direction 522 with the indication
position 521 as a base point.

[0128] Thedictionary search unit 156 searches the plurality
of candidate character strings included in the dictionary 170,
for a character string (hereafter “predictive character string”)
that includes any character included in the character range
523.

[0129] An operation flow of the character input prediction
apparatus 100 is described next.

[0130] FIG. 2 is a flowchart of a character input prediction
process by the character input prediction apparatus 100
according to Embodiment 1 of the present invention.

[0131] First, the indication movement detection unit 152
recognizes that the character input operation by the user
occurs, via the operation input unit 150 (Step S101).

[0132] The indication movement detection unit 152 then
detects the indication position 521 and the indication direc-
tion 522 based on the character input operation (Step S102).
[0133] Next, the filter generation unit 101 determines the
character range 523 located in the indication direction 522
with the indication position 521 as the base point, in the
character key layout display (Step S103).

[0134] After this, the dictionary search unit 156 searches
the plurality of candidate character strings included in the
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dictionary 170, for a predictive character string that includes
any predictive character included in the character range 523
(Step S104).

[0135] The following describes a detailed structure and
operation of the character input prediction apparatus 100
according to Embodiment 1 of the present invention.

[0136] In the following description, the same components
in the drawings are given the same reference signs, and
repeated description is omitted.

[0137] FIG. 3 is a block diagram showing a detailed struc-
ture of a character input prediction apparatus 100A according
to Embodiment 1 of the present invention.

[0138] The character input prediction apparatus 100A
shown in FIG. 3 predicts a character range inputted by the
user before the user inputs characters, and outputs each pre-
dictive character string according to the prediction result.
[0139] The character input prediction apparatus 100A fur-
ther includes a character input unit 153, a character string
generation unit 154, an output character string buffer unit
157, a predictive display condition management unit 158, a
predictive control unit 159, an output control unit 160, and an
output unit 161, in addition to the structure shown in FIG. 1.
[0140] The character input unit 153 obtains an input char-
acter inputted by the user operating the plurality of character
keys.

[0141] The character string generation unit 154 generates a
character string from the input character obtained by the
character input unit 153. In detail, in a state where no char-
acter has been inputted, the character string generation unit
154 generates a newly inputted character as a character string.
In the case where a next character is inputted, the character
string generation unit 154 generates a character string as a
new character string by adding, immediately following the
current character string, the newly inputted character.

[0142] The character key layout management unit 151
stores the character key layout 301 showing the arrangement
of the plurality of character keys to which characters are
assigned.

[0143] FIG. 4 is a diagram showing an example of the
character key layout 301.

[0144] As shown in FIG. 4, the character key layout 301
includes a plurality of characters 302 and a layout position
303 corresponding to each of the plurality of characters 302.
The character 302 shows a display character arranged in a
character key. The layout position 303 shows a display posi-
tion (coordinate) of the corresponding character 302 in the
character key.

[0145] The layout position 303 includes a start position 304
of the character position and an end position 305 of the
character position. In an example where the character 302 is
displayed in a rectangle, the start position 304 and the end
position 305 are respectively coordinates of two diagonally
opposite corners of the rectangle. The start position 304
includes an X-axis coordinate 341 and a Y-axis coordinate
342. The end position 305 includes an X-axis coordinate 351
and a Y-axis coordinate 352.

[0146] The indication movement detection unit 152 detects
the indication position 521 showing the position of the char-
acter input operation by the user and the indication direction
522 showing the movement direction of the character input
operation. In detail, the indication movement detection unit
152 represents the operation position where the user performs
the input operation using an X-axis coordinate and a Y-axis
coordinate, and detects the represented operation position as
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the indication position 521. The indication movement detec-
tion unit 152 also detects the movement direction of the
character input operation as the indication direction 522.
[0147] As a method of character input by the user, the
following methods are available. A first method is amethod of
moving a pointer by a mouse, a touchpad, arrow keys, or the
like, and selecting a character at a position of the pointer by a
mouse click, a button press, or the like. In this case, the
indication position 521 is the position of the pointer, and the
indication direction 522 is the direction in which the pointer
moves.

[0148] Second and third methods are methods using a touch
panel. The second method is a method in which the user slides
his/her finger on the touch panel. A character is selected by the
user pressing the panel firmly or stopping the finger for a
predetermined time or more. In this case, the indication posi-
tion 521 is the position of the user’s finger in contact with the
touch panel, and the indication direction 522 is the direction
in which the user’s finger moves.

[0149] The third method is a method in which the user
inputs a character by touching a character position on the
touch panel. In this case, the indication position 521 is the
position touched by the user, and the indication direction 522
is the direction in which the user lifts his/her finger off the
touch panel. This information can be detected by sensing
from which part of a contact surface between the touch panel
and the finger the finger starts moving away from the touch
panel.

[0150] FIG. 5A is a diagram showing an example of a
character key layout display 501.

[0151] The indication position 521 shows the position of
the character input operation by the user, and moves accord-
ing to the input operation by the user.

[0152] The indication direction 522 represents a state of
operation toward a character position inputted by the user,
and shows the movement direction of the character input
operation.

[0153] The character range 523 shows a range of characters
which the character input prediction apparatus 100 A predicts
to be inputted by the user.

[0154] A coordinate Xb 531 shows an X-axis coordinate
502 of the indication position 521.

[0155] A coordinate Yb 532 shows a Y-axis coordinate 503
of the indication position 521.

[0156] FIG. 5B is a diagram showing a specific example of
the indication position 521. As shown in FIG. 5B, the indica-
tion position 521 includes the coordinate Xb 531 and the
coordinate Yb 532.

[0157] The filter generation unit 101 determines, from the
indication position 521 and the indication direction 522
detected by the indication movement detection unit 152, that
the input operation is performed, and predicts the character
range 523 inputted by the user. That is, the filter generation
unit 101 extracts the character range 523 located in the indi-
cation direction 522 with the indication position 521 as the
base point, in the character key layout 301.

[0158] For example, the filter generation unit 101 deter-
mines a character range condition 403 using a character range
definition 401 held in the filter generation unit 101, the coor-
dinate Xb 531 and the coordinate Yb 532 included in the
indication position 521, and the indication direction 522. The
filter generation unit 101 also determines, for each character
302, whether or not the character 302 is within a range of the
character range condition 403 using the character range con-
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dition 403 and the layout position 303 in the character key
layout 301 stored in the character key layout management
unit 151, and predicts the character range 523 of character
input by the user. The filter generation unit 101 prepares the
character range 523 for the character input unit 153, as input
characters for the user.

[0159] FIG. 6 is a diagram showing an example of the
character range definition 401 held in the filter generation unit
101.

[0160] The character range definition 401 includes a plu-
rality of indication directions 402 and a character range con-
dition 403 corresponding to each of the plurality of indication
directions 402.

[0161] The indication direction 402 shows the direction of
the character input operation by the user, and corresponds to
the above-mentioned indication direction 522.

[0162] The character range condition 403 shows a function
used for calculating the character range 523 for the corre-
sponding indication direction 402. The character range con-
dition 403 includes a start position 404 and an end position
405. A coordinate Xb 411 corresponds to the coordinate Xb
531 included in the indication position 521, and a coordinate
Yb 412 corresponds to the coordinate Yb 532 included in the
indication position 521.

[0163] The dictionary search unit 156 searches the dictio-
nary 170 for each predictive character string, based on the
input character obtained by the character input unit 153. In
detail, the dictionary search unit 156 searches for each char-
acter string (hereafter “retrieved character string™) that starts
with the character string generated by the character string
generation unit 154.

[0164] The output character string buffer unit 157 tempo-
rarily holds the retrieved character strings searched for by the
dictionary search unit 156, and manages a display method of
an output destination and output order of the retrieved char-
acter strings.

[0165] The predictive display condition management unit
158 holds a display condition using the character range 523,
including whether or not to display. For example, from among
the retrieved character strings, the predictive display condi-
tion management unit 158 displays the predictive character
strings that each include any character included in the char-
acter range 523, and does not display the other character
strings. Alternatively, the predictive display condition man-
agement unit 158 may display all retrieved character strings,
with the predictive character strings being highlighted.
[0166] The predictive control unit 159 performs sorting for
display on a character string group outputted from the output
character string buffer unit 157, according to the display
condition notified from the predictive display condition man-
agement unit 158.

[0167] The output control unit 160 forms character strings
sorted for display by the predictive control unit 159 according
to the condition, in conformance with a display apparatus.
[0168] The output unit 161 outputs the character strings
formed by the output control unit 160, to the display appara-
tus.

[0169] The following describes a specific example of the
operation of the character input prediction apparatus 100A
according to Embodiment 1 of the present invention.

[0170] Suppose the coordinate Xb 531 included in the indi-
cation position 521 is “800” and the coordinate Yb 532
included in the indication position 521 is “300”, and the
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indication direction 522 is “horizontally left”, as in the
example shown in FIGS. 5A and 5B.

[0171] In this case, since the indication direction 402 is
horizontally left 421 in FIG. 6, the filter generation unit 101
selects “(0, 0):(coordinate Xb 411, 500)” as the character
range condition 403. The filter generation unit 101 substitutes
the coordinate Xb 531 (=800) for the coordinate Xb 411,
thereby obtaining the character range condition 403 “(0, 0):
(800, 500)”.

[0172] The filter generation unit 101 then calculates the
character range 523. In detail, the filter generation unit 101
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 “(0, 0):(800, 500)”, using the character range condition
403 (0, 0):(800, 500)” and the layout position 303 in the
character key layout 301.

[0173] The resulting character range 523 is “sa, shi, su, se,
so, ta, chi, tsu, te, to, na, ni, nu, ne, no, ha, hi, fu, he, ho, ma,
mi, mu, me, mo, ya, yu, yo, ra, ri, ru, re, ro, wa, wo, n, -”.
[0174] As described above, the character input prediction
apparatus 100A according to Embodiment 1 of the present
invention narrows down the input character range 523 accord-
ing to the indication direction 522, and searches for a predic-
tive character string that includes any character included in
the character range 523. Thus, the character input prediction
apparatus 100A can narrow down predictive character strings
before the user finishes inputting characters, and so can nar-
row down predictive character strings at high speed.

[0175] The above describes the case where the dictionary
search unit 156 searches the plurality of candidate character
strings for each retrieved character string that includes the
character string generated by the character string generation
unit 154, and the predictive control unit 159 searches the
retrieved character strings for each predictive character string
that includes the predictive character. However, in the case of
not displaying the character strings other than the predictive
character strings, the dictionary search unit 156 may search
the plurality of candidate character strings for each predictive
character string.

[0176] The present invention is applicable not only to the
case where the user inputs the second or subsequent character
of the character string, but also to the case where the user
inputs the first character of the character string. In such a case,
the character input unit 153 and the character string genera-
tion unit 154 described above may be omitted.

[0177] Though the above describes the case of performing
character inputin Japanese, this embodiment is equally appli-
cable to other languages. Likewise, the following embodi-
ments which mainly describe the case of applying the present
invention to Japanese input are also applicable to other lan-
guages.

[0178] Character input in English is described below, as an
example.
[0179] FIG. 7 is a diagram showing an example of the

character key layout 301 for English input. FIG. 8A is a
diagram showing an example of the character key layout
display 501 for English input. FIG. 8B is a diagram showing
a specific example of the indication position 521 in this case.
[0180] The following describes a specific example of the
operation of the character input prediction apparatus 100A in
the case of using English input.

[0181] Suppose the coordinate Xb 531 included in the indi-
cation position 521 is “400” and the coordinate Yb 532
included in the indication position 521 is “200”, and the
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indication direction 522 is “horizontally left”, as in the
example shown in FIGS. 8A and 8B.

[0182] Inthis case, since the indication direction 402 is the
horizontally left 421 in FIG. 6, the filter generation unit 101
selects “(0, 0):(coordinate Xb 411, 500)” as the character
range condition 403. The filter generation unit 101 substitutes
the coordinate Xb 531 (=400) for the coordinate Xb 411,
thereby obtaining the character range condition 403 “(0, 0):
(400, 500)”.

[0183] The filter generation unit 101 then calculates the
character range 523. In detail, the filter generation unit 101
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 (0, 0):(400, 500)”, using the character range condition
403 (0, 0):(400, 500)” and the layout position 303 in the
character key layout 301.

[0184] Theresulting characterrange523is“1,2,3,4,Q, W,
E, R, A, S,D,F,Z,X,C, V"

[0185] Though the numbers are included in the character
key layout display 501 in the example shown in FIG. 8A, the
numbers may not be included in the character key layout
display 501. Likewise, the marks “,” and “” and “space” may
not be included in the character key layout display 501. The
character key layout display 501 may include a mark and the
like other than those mentioned above. Moreover, the char-
acter keys may be arranged so as to be vertically staggered as
shown in FIG. 9.

Embodiment 2

[0186] Embodiment 2 of the present invention describes a
specific method of calculating the indication direction 522.
[0187] FIG. 10 is a block diagram showing a structure of a
character input prediction apparatus 100B according to
Embodiment 2 of the present invention.

[0188] The character input prediction apparatus 100B
shown in FIG. 10 further includes an indication position
storage unit 102, in addition to the structure shown in FIG. 3.
In FIG. 10, the same components as those in FIG. 3 are given
the same reference signs.

[0189] FIG. 11A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 2 of the present invention.
[0190] The indication movement detection unit 152 detects
the indication position 521 at predetermined time intervals.
[0191] The indication position storage unit 102 obtains the
indication position 521 from the indication movement detec-
tion unit 152 and stores the obtained indication position 521
in sequence. When an indication starting point 721 is not held
in the indication position storage unit 102, the indication
position storage unit 102 holds the indication position 521
notified from the indication movement detection unit 152, as
the indication starting point 721. The indication starting point
721 shows a start position of the character input operation by
the user.

[0192] A coordinate Xa 731 shows the X-axis coordinate
502 of the indication starting point 721.

[0193] A coordinate Ya 732 shows the Y-axis coordinate
503 of the indication starting point 721.

[0194] FIG.11Bisadiagram showinga specific example of
the indication position 521 in Embodiment 2 of the present
invention. As shown in FIG. 11B, the indication position 521
further includes a time lapse 541. The coordinate Xb 531 and
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the coordinate Yb 532 are set for each time lapse 541. The
time lapse 541 shows time progress of the character input
operation.

[0195] FIG.11Cisadiagram showinga specific example of
the indication starting point 721 in Embodiment 2 of the
present invention. The indication starting point 721 includes
the coordinate Xa 731 and the coordinate Ya 732.

[0196] When the indication starting point 721 is held in the
indication position storage unit 102, the indication movement
detection unit 152 determines the indication direction 522
from the indication starting point 721 held in the indication
position storage unit 102 and the new indication position 521
detected by the indication movement detection unit 152. In
detail, the indication movement detection unit 152 deter-
mines the indication direction 522 according to which direc-
tion the new indication position 521 is located in, relative to
the indication starting point 721.

[0197] Here, instead of the indication movement detection
unit 152 determining the indication direction 522, the filter
generation unit 101 may directly predict the character range
523 from the indication starting point 721 and the new indi-
cation position 521.

[0198] For example, the filter generation unit 101 deter-
mines the character range condition 403 using a character
range definition 401A held in the filter generation unit 101,
the indication position 521, and the indication starting point
721.

[0199] FIG. 12 is a diagram showing an example of the
character range definition 401A held in the filter generation
unit 101. The character range definition 401 A shown in FIG.
12 differs from the character range definition 401A shown in
FIG. 6 in the definition of an indication direction 402A.
[0200] The character range definition 401A includes a plu-
rality of indication directions 402A and the character range
condition 403 corresponding to each of the plurality of indi-
cation directions 402A.

[0201] The indication direction 402A shows the direction
of'the character input operation by the user, and is determined
by the indication starting point 721 and the indication posi-
tion 521.

[0202] An operation flow of the character input prediction
apparatus 100B in this case is described below.

[0203] FIG.13isaflowchart of a character input prediction
process by the character input prediction apparatus 100B.
Steps S101, S103, and S104 shown in FIG. 13 are respec-
tively the same as Steps S101, S103, and S104 shown in FIG.
2. Steps S111 to S114 shown in FIG. 13 are a specific example
of Step S102 shown in FIG. 2.

[0204] After Step S101, the indication movement detection
unit 152 obtains the indication position 521 based on the
character input operation by the user (Step S111).

[0205] The indication movement detection unit 152 then
determines whether or not the indication starting point 721 is
held in the indication position storage unit 102 (Step S112).
[0206] Inthe case where the indication starting point 721 is
not held (Step S112: No), the indication movement detection
unit 152 causes the indication position storage unit 102 to
hold the indication position 521 as the indication starting
point 721 (Step S113), and goes to Step S101.

[0207] Inthe case where the indication starting point 721 is
held (Step S112: Yes), on the other hand, the indication move-
ment detection unit 152 determines the indication direction
522 from the indication position 521 and the indication start-
ing point 721 (Step S114). After this, the filter generation unit
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101 predicts the character range 523 using the indication
position 521 and the indication direction 522 (Step S103).
[0208] The following describes the example shown in
FIGS. 11A to 11C, as a specific example of the operation of
the character input prediction apparatus 100B in the case of
using the character range definition 401A shown in FIG. 12.
In the example shown in FIGS. 11 A to 11C, the coordinate Xb
531 and the coordinate Yb 532 of the indication position 521
when the time lapse 541 is “1” are respectively “800” and
“300”. This being the case, “800” and “300” are respectively
set to the coordinate Xa 731 and the coordinate Ya 732 of the
indication starting point 721.

[0209] After this, the position of the character input opera-
tion by the user moves. As a result, the coordinate Xb 531 and
the coordinate Yb 532 of'the indication position 521 when the
time lapse 541 is “2” are respectively “700” and “300”. The
indication starting point 721 is already held at this time.
Accordingly, the filter generation unit 101 determines the
character range 523.

[0210] In detail, since the indication direction 402A is
“coordinate Xa 731>coordinate Xb 531, coordinate Ya
732=coordinate Yb 532" in FIG. 12, the character range con-
dition 403 is “(0, 0):(coordinate Xb 411, 500)”. The filter
generation unit 101 substitutes the coordinate Xb 531 (=700)
for the coordinate Xb 411, thereby obtaining the character
range condition 403 “(0, 0):(700, 500)”. The filter generation
unit 101 then determines, for each character 302, whether or
not the character 302 is within a range of the character range
condition 403 “(0, 0):(700, 500)”, using the character range
condition 403 “(0, 0):(700, 500)” and the layout position 303
in the character key layout 301.

[0211] The resulting character range 523 is “ta, chi, tsu, te,
to, na, ni, nu, ne, no, ha, hi, fu, he, ho, ma, mi, mu, me, mo, ya,
yu, yo, ra, ri, ru, re, ro, wa, wo, n, -”.

[0212] As described above, the character input prediction
apparatus 100B according to Embodiment 2 of the present
invention can detect the appropriate indication direction 522
using the indication starting point 721.

Embodiment 3

[0213] Embodiment 3 of the present invention describes a
method of determining the indication starting point 721 in
detail.

[0214] The character input prediction apparatus 100
according to Embodiment 3 of the present invention has, for
example, the same structure as shown in FIG. 10.

[0215] FIG. 14A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 3 of the present invention.
[0216] A character 921 shown in FIG. 14A is a character
inputted by the user. In the example shown in FIG. 14A, the
character 921 is “tsu”.

[0217] FIG. 14B is a diagram showing a specific numerical
example of the indication position 521 in this case.

[0218] FIG. 14C is a diagram showing a specific numerical
example of the indication starting point 721 in this case. The
indication starting point 721 shown in FIG. 14C further
includes a time lapse 741. The coordinate Xa 731 and the
coordinate Ya 732 are set for each time lapse 741. The time
lapse 741 shows time progress of the update of the indication
starting point 721 by character input.

[0219] When the indication starting point 721 is not held,
the indication position storage unit 102 holds the indication
position 521 notified from the indication movement detection
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unit 152, as the indication starting point 721. When the indi-
cation starting point 721 is held, upon input of a character by
the user, the indication position storage unit 102 holds a
position of a character key corresponding to the input char-
acter as the indication starting point 721. In detail, the indi-
cation movement detection unit 152 receives the character
302 from the character input unit 153. The indication move-
ment detection unit 152 calculates, as the indication position
521, the position of the character key corresponding to the
character 302, using the character key layout 301 and the
character 302 received from the character input unit 153. The
indication movement detection unit 152 causes the indication
position storage unit 102 to hold the calculated indication
position 521 as the indication starting point 721.

[0220] An operation flow of the character input prediction
apparatus according to Embodiment 3 of the present inven-
tion is described below.

[0221] FIG.15isaflowchart of a character input prediction
process by the character input prediction apparatus according
to Embodiment 3 of the present invention. In the process
shown in FIG. 15, Steps S121 and S122 are added to the
process shown in FIG. 13.

[0222] After Step S101, the indication movement detection
unit 152 determines whether or not the character 302 is input-
ted by the character input operation by the user (Step S121).
[0223] In the case where the character input operation
information shows that the character is inputted (Step S121:
Yes), the indication movement detection unit 152 calculates
the indication position 521 using the information of the char-
acter received from the character input unit 153 and the char-
acter key layout 301 (Step S122). The indication movement
detection unit 152 causes the indication position storage unit
102 to hold the indication position 521 calculated in Step
S122 as the indication starting point 721 (Step S113), and
goes to Step S101.

[0224] Inthe case where the character is not inputted (Step
S121: No), on the other hand, the same process as in FIG. 13
is performed.

[0225] The following describes the example shown in
FIGS. 14A to 14C, as a specific example of the operation of
the character input prediction apparatus according to
Embodiment 3 ofthe present invention. In the example shown
in FIGS. 14A to 14C, the coordinate Xb 531 and the coordi-
nate Yb 532 of the first indication position 521 when the time
lapse 541 is “1” are respectively “800” and “300”. This being
the case, “800” and “300” are respectively set to the coordi-
nate Xa 731 and the coordinate Ya 732 of the indication
starting point 721 when the time lapse 741 is “1”.

[0226] After this, the position of the character input opera-
tion by the user moves. As a result, the coordinate Xb 531 and
the coordinate Yb 532 of the indication position 521 when the
time lapse 541 is “2” are respectively “700” and “300”.
[0227] The character “tsu” at the position of the movement
destination is then selected by the character input operation
by the user. When the character is inputted, the coordinate Xb
531 (=700) and the coordinate Yb 532 (=300) of the indica-
tion position 521 when the time lapse 541 is “2” are respec-
tively set to the coordinate Xa 731 and the coordinate Ya 732
of'the indication starting point 721 when the time lapse 741 is
“2”.

[0228] As a result of the next character input operation, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 when the time lapse 541 is “3” are respec-
tively “800” and “300”.
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[0229] The filter generation unit 101 determines the char-
acter range 523. In detail, since the indication direction 402A
is “coordinate Xa 731<coordinate Xb 531, coordinate Ya
732=coordinate Yb 532" in FIG. 12, the character range con-
dition 403 is “(coordinate Xb 411, 0):(1000, 500)”. The filter
generation unit 101 substitutes the coordinate Xb 531 (=800)
for the coordinate Xb 411, thereby obtaining the character
range condition 403 “(800, 0):(1000, 500)”. The filter gen-
eration unit 101 then determines, for each character 302,
whether or not the character 302 is within a range of the
character range condition 403 “(800, 0):(1000, 500)”, using
the character range condition 403 “(800, 0):(1000, 500)”” and
the layout position 303 in the character key layout 301.

[0230] The resulting character range 523 is “a, i, u, e, 0, ka,
ki, ku, ke, ko”.
[0231] As described above, the character input prediction

apparatus according to Embodiment 3 of the present inven-
tion can determine the indication direction 522 with respect to
the position of the inputted character key, with it being pos-
sible to detect the more appropriate indication direction 522.

Embodiment 4

[0232] Embodiment 4 ofthe present invention describes the
case where the character input operation by the user is per-
formed via arrow keys or the like. In such a character input
operation, the indication direction 522 is limited to the verti-
cal direction and the horizontal direction.

[0233] The character input prediction apparatus according
to Embodiment 4 of the present invention has, for example,
the same structure as shown in FIG. 10.

[0234] FIG. 16A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in this case. A character range 523A and a
character range 523B each show a range of character posi-
tions predicted to be inputted by the user, and correspond to
the above-mentioned character range 523.

[0235] FIG. 16B is a diagram showing a specific numerical
example of the indication position 521 in this case. FIG. 16C
is a diagram showing a specific numerical example of the
indication starting point 721 in this case.

[0236] The following describes a specific example of the
operation of the character input prediction apparatus 100, in
the example shown in FIGS. 16A to 16C.

[0237] In the example shown in FIGS. 16A to 16C, the
coordinate Xb 531 and the coordinate Yb 532 of the first
indication position 521 when the time lapse 541 is “1” are
respectively “800 and “300”. The coordinate Xa 731 and the
coordinate Ya 732 of the indication starting point 721 are
respectively “800” and “300”.

[0238] After this, the position of the character input opera-
tion moves vertically up, by the user operating the arrow keys.
As aresult, the coordinate Xb 531 and the coordinate Yb 532
of'the indication position 521 when the time lapse 541 is “2”
are respectively “800” and “200”.

[0239] Since the indication direction 402A is “coordinate
Xa 731=coordinate Xb 531, coordinate Ya 732>coordinate
Yb 5327, the character range condition 403 is “(0, 0):(1000,
coordinate Yb 412)”. The filter generation unit 101 substitutes
the coordinate Yb 532 (=200) for the coordinate Yb 412,
thereby obtaining the character range condition 403 “(0, 0):
(1000, 200)”. The filter generation unit 101 then determines
the character range 523A.

[0240] In detail, the filter generation unit 101 determines,
for each character 302, whether or not the character 302 is
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within a range of the character range condition 403 “(0,
0):(1000, 200)”, using the character range condition 403 “(0,
0):(1000, 200)” and the layout position 303 in the character
key layout 301.

[0241] Theresulting character range 523 A is “a, 1, ka, ki, sa,
shi, ta, chi, na, ni, ha, hi, ma, mi, ya, yu, ra, ri, wa, wo”.
[0242] After this, the position of the character input opera-
tion moves horizontally left, by the user operating the arrow
keys. As aresult, the coordinate Xb 531 and the coordinate Yb
532 of the indication position 521 when the time lapse 541 is
“3” are respectively “700” and “200”.

[0243] Since the indication direction 402A is “coordinate
Xa 731>coordinate Xb 531, coordinate Ya 732>coordinate
Yb 5327, the character range condition 403 is “(0, 0):(coor-
dinate Xb 411, coordinate Yb 412)”. The filter generation unit
101 substitutes the coordinate Xb 531 (=700) for the coordi-
nate Xb 411 and the coordinate Yb 532 (=200) for the coor-
dinate Yb 412, thereby obtaining the character range condi-
tion 403 (0, 0):(700, 200)”. The filter generation unit 101
then determines the character range 523B.

[0244] In detail, the filter generation unit 101 determines,
for each character 302, whether or not the character 302 is
within a range of the character range condition 403 “(0,
0):(700, 200)”, using the character range condition 403 “(0,
0):(700, 200)” and the layout position 303 in the character key
layout 301.

[0245] Theresulting character range 523 A is “ta, chi, na, ni,
ha, hi, ma, mi, ya, yu, ra, ri, wa, wo”.

[0246] As described above, the character input prediction
apparatus according to Embodiment 4 of the present inven-
tion can also be applied to the case of using an input apparatus
such as arrow keys.

Embodiment 5

[0247] Embodiment 2 of the present invention describes an
example of calculating the indication direction 522 using the
indication starting point 721. Embodiment 5 of the present
invention describes another method of calculating the indica-
tion direction 522.

[0248] The character input prediction apparatus according
to Embodiment 5 of the present invention calculates the indi-
cation direction 522 using a plurality of indication positions
521.

[0249] The character input prediction apparatus according
to Embodiment 5 of the present invention has, for example,
the same structure as shown in FIG. 10.

[0250] FIG. 17A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 5 of the present invention.
FIG. 17B is a diagram showing a specific numerical example
of'the indication position 521 in Embodiment 5 of the present
invention.

[0251] Itis assumed here that the filter generation unit 101
uses the character range definition 401 shown in FIG. 6.
[0252] The indication movement detection unit 152 detects
the indication position 521 at predetermined time intervals.
[0253] The indication position storage unit 102 holds a
plurality of indication positions 521 detected by the indica-
tion movement detection unit 152.

[0254] The indication movement detection unit 152 calcu-
lates the indication direction 522 using the plurality of indi-
cation positions 521 held in the indication position storage
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unit 102. The filter generation unit 101 determines the char-
acter range condition 403 using the calculated indication
direction 522.

[0255] The following describes a specific example of the
operation of the character input prediction apparatus accord-
ing to Embodiment 5 of the present invention, with reference
to FIGS. 17A and 1713.

[0256] In the example shown in FIGS. 17A and 17B, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 when the time lapse 541 is “1” are respec-
tively “700” and “300”. The coordinate Xb 531 and the coor-
dinate Yb 532 of the indication position 521 when the time
lapse 541 is “2” are respectively “600” and “300”. The coor-
dinate Xb 531 and the coordinate Yb 532 of the indication
position 521 when the time lapse 541 is “3” are respectively
“500” and “300”.

[0257] The coordinate Xb 531 changes from “700” to
“500” while the coordinate Yb 532 remains unchanged at
“300”, during the period of the time lapse 541 from “1”to “3”.
Accordingly, the indication movement detection unit 152
determines that the indication direction 522 is “horizontally
left”. That is, in the case where the three temporally-continu-
ous indication positions 521 change in the same direction, the
indication movement detection unit 152 determines the direc-
tion as the indication direction 522.

[0258] Sincethe indication direction 402 is the horizontally
left 421, the character range condition 403 is “(0, 0):(coordi-
nate Xb 411, 500)”. The filter generation unit 101 substitutes
the coordinate Xb 531 (=500) of the indication position 521
when the time lapse 541 is “3” for the coordinate Xb 411,
thereby obtaining the character range condition 403 “(0, 0):
(500, 500)”.

[0259] The filter generation unit 101 then determines the
character range 523. In detail, the filter generation unit 101
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 (0, 0):(500, 500)”, using the character range condition
403 (0, 0):(500, 500)” and the layout position 303 in the
character key layout 301.

[0260] The resulting character range 523 is “ha, hi, fu, he,
ho, ma, mi, mu, me, mo, ya, yu, yo, ra, ri, ru, re, ro, wa, wo, 1,
[0261] As described above, the character input prediction
apparatus according to Embodiment 5 of the present inven-
tion can detect the appropriate indication direction 522 using
the plurality of indication positions 521.

[0262] Though the above describes the case where the indi-
cation movement detection unit 152 determines the indica-
tion direction 522 using three indication positions 521, the
indication direction 522 may be determined using two indi-
cation positions 521 or four or more indication positions 521.

Embodiment 6

[0263] Embodiment 6 of the present invention describes an
example of determining the character range 523 using a plu-
rality of indication positions 521 and the indication starting
point 721. In detail, Embodiment 6 of the present invention
describes the case where such an operation that causes the
indication position 521 to move in one direction and then
return in the opposite direction is performed.

[0264] The character input prediction apparatus according
to Embodiment 6 of the present invention has, for example,
the same structure as shown in FIG. 10.
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[0265] FIG. 18A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 6 of the present invention.
FIG. 18B is a diagram showing a specific numerical example
of'the indication position 521 in Embodiment 6 of the present
invention. FIG. 18C is a diagram showing a specific numeri-
cal example of the indication starting point 721 in Embodi-
ment 6 of the present invention.

[0266] FIG. 19 is a diagram showing an example of a char-
acter range definition 401B held in the filter generation unit
101 in Embodiment 6 of the present invention.

[0267] As shown in FIGS. 18B and 18C, the indication
position storage unit 102 holds a plurality of indication posi-
tions 521 detected by the indication movement detection unit
152. The indication position storage unit 102 also holds the
indication starting point 721. The method of determining the
indication starting point 721 is the same as that in Embodi-
ment 2 or 3 described above.

[0268] The indication movement detection unit 152 deter-
mines the indication direction 522 using the plurality of indi-
cation positions 521 and the indication starting point 721 held
in the indication position storage unit 102.

[0269] The filter generation unit 101 predicts the character
range 523 using the indication direction 522, the most recent
indication position 521, and the indication starting point 721
held in the indication position storage unit 102.

[0270] In detail, the filter generation unit 101 determines
the character range condition 403 using the character range
definition 401B held in the filter generation unit 101, the most
recent indication position 521, and the indication starting
point 721. In more detail, in the case where the position of the
character input operation moves from the indication starting
point 721 to a first indication position located in a first direc-
tion relative to the indication starting point 721 and then
moves from the first indication position to a second indication
position located in a second direction relative to the first
indication position where the second direction is opposite to
the first direction, the filter generation unit 101 determines a
range between the indication starting point 721 and the sec-
ond indication position, as the character range 523.

[0271] The filter generation unit 101 predicts the character
range 523 by determining, for each character 302, whether or
not the character 302 is within a range of the character range
condition 403, using the character range condition 403 and
the layout position 303 in the character key layout 301 held in
the character key layout management unit 151.

[0272] The following describes a specific example of the
operation of the character input prediction apparatus accord-
ing to Embodiment 6 of the present invention.

[0273] In the example shown in FIGS. 18A to 18C, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 when the time lapse 541 is “1” are respec-
tively “800” and “300”. The coordinate Xa 731 and the coor-
dinate Ya 732 of the indication starting point 721 are
respectively “800” and “300”.

[0274] After this, the position of the character input opera-
tion moves horizontally left. As a result, the coordinate Xb
531 and the coordinate Yb 532 of the indication position 521
when the time lapse 541 is “2” are respectively “500” and
“3007.

[0275] After this, the position of the character input opera-
tion moves horizontally right. As a result, the coordinate Xb
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531 and the coordinate Yb 532 of the indication position 521
when the time lapse 541 is “3” are respectively “600” and
“3007.

[0276] Thus, the coordinate Xb 531 changes from “800” to
“500” and then to “600” while the coordinate Yb 532 remains
unchanged at “300”, during the period of the time lapse 541
from “1” to “3”. Based on such a change of the indication
position 521, the filter generation unit 101 determines that the
position of the character input operation moves horizontally
left and then returns toward the indication starting point 721.
The filter generation unit 101 determines the character range
condition 403 using the character range definition 401B
shown in FIG. 19.

[0277] In detail, since the indication direction 402A is
“coordinate Xa 731>coordinate Xb 531, coordinate Ya
732=coordinate Yb 532" in FIG. 19, the character range con-
dition 403 is “(coordinate Xb 411, 0):(coordinate Xa 731,
500)”. The filter generation unit 101 substitutes the coordi-
nate Xb 531 (=600) for the coordinate Xb 411, thereby
obtaining the character range condition 403 “(600, 0): (800,
500)”.

[0278] The filter generation unit 101 then determines the
character range 523. In detail, the filter generation unit 101
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 (600, 0):(800, 500)”, using the character range condition
403 “(600, 0):(800, 500)” and the layout position 303 in the
character key layout 301.

[0279] The resulting character range 523 is “sa, shi, su, se,
so, ta, chi, tsu, te, to”.

[0280] As described above, the character input prediction
apparatus according to Embodiment 6 of the present inven-
tion can determine the appropriate character range 523 even
in the case where such an operation that causes the indication
position 521 to move in one direction and then return in the
opposite direction is performed.

Embodiment 7

[0281] Embodiment 7 of the present invention describes an
example of determining the character range 523 according to
an indication speed which is a movement speed of the char-
acter input operation.

[0282] The character input prediction apparatus according
to Embodiment 7 of the present invention has, for example,
the same structure as shown in FIG. 10.

[0283] The indication position storage unit 102 holds a
plurality of indication positions 521 detected by the indica-
tion movement detection unit 152.

[0284] The indication movement detection unit 152 calcu-
lates the indication speed which is the movement speed of the
character input operation, from the plurality of indication
positions 521.

[0285] The filter generation unit 101 predicts the character
range 523 further using the indication speed.

[0286] FIG. 20A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 7 of the present invention.
FIG. 20B is a diagram showing a specific numerical example
of'the indication position 521 in Embodiment 7 of the present
invention. Note that the time lapse 541 shows a time at which
the corresponding indication position 521 is held. In other
words, each indication position 521 is associated with the
time at which the indication position 521 is held (detected).
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[0287] FIG. 22 is a diagram showing an example of a char-
acter range definition 401C held in the filter generation unit
101 in Embodiment 7 of the present invention. The character
range definition 401C relates to an example of limiting the
character range 523 when the indication speed is less than a
predetermined speed.

[0288] Thatis, in the case where the indication speed is less
than the predetermined speed, the filter generation unit 101
uses the character range definition 401C shown in FIG. 22. In
the case where the indication speed is more than the prede-
termined speed, the filter generation unit 101 uses, for
example, the character range definition 401 shown in FIG. 6.
In other words, in the case where the indication speed is less
than the predetermined speed, the filter generation unit 101
determines a first range located in the indication direction
with the most recent indication position 521 as the base point,
as the character range 523. In the case where the indication
speed is more than the predetermined speed, the filter genera-
tion unit 101 determines a second range located in the indi-
cation direction with the most recent indication position 521
as the base point, as the character range 523, where the second
range is larger than the first range.

[0289] Though the use of one threshold is described here as
an example, the filter generation unit 101 may use a plurality
of thresholds. In such a case, the filter generation unit 101
may reduce the character range 523 when the indication
speed is slower.

[0290] In detail, the filter generation unit 101 determines
the character range condition 403, using the character range
definition 401C held in the filter generation unit 101 and the
indication direction 522. The filter generation unit 101 further
predicts the character range 523 of character input by the user
by determining, for each character 302, whether or not the
character 302 is within a range of the character range condi-
tion 403, using the character range condition 403 and the
layout position 303 in the character key layout 301 held in the
character key layout management unit 151.

[0291] The following describes a specific example of the
operation of the character input prediction apparatus accord-
ing to Embodiment 7 of the present invention.

[0292] In the example shown in FIGS. 20A and 20B, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 when the time lapse 541 is “1” are respec-
tively “800” and “300”. The coordinate Xb 531 and the coor-
dinate Yb 532 of the indication position 521 when the time
lapse 541 is “2” are respectively “750” and “300”. The coor-
dinate Xb 531 and the coordinate Yb 532 of the indication
position 521 when the time lapse 541 is “3” are respectively
“700” and “300”.

[0293] In this case, the change of the coordinate Xb 531
during the period of the time lapse 541 from “1” to “3” is
“100”. Suppose, for example, the threshold for the change of
the coordinate Xb 531 during the period of the time lapse 541
from “1” to “3” is “300”. The filter generation unit 101 deter-
mines that the indication speed is less than the threshold. The
filter generation unit 101 accordingly determines the charac-
ter range condition 403 using the character range definition
401C.

[0294] Sincethe indication direction 402 is the horizontally
left 421, the character range condition 403 is “((coordinate
Xb 411)-200, 0):(coordinate Xb 411, 500)”. The filter gen-
eration unit 101 substitutes the coordinate Xb 531 (=700) of
the indication position 521 (when the time lapse 541 is “3”)
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for the coordinate Xb 411, thereby obtaining the character
range condition 403 “(500, 0):(700, 500)”.

[0295] The filter generation unit 101 then determines the
character range 523. In detail, the filter generation unit 101
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 (500, 0):(700, 500)”, using the character range condition
403 “(500, 0):(700, 500)” and the layout position 303 in the
character key layout 301.

[0296] The resulting character range 523 is “ta, chi, tsu, te,
to, na, ni, nu, ne, no”.

[0297] As described above, the character input prediction
apparatus according to Embodiment 7 of the present inven-
tion can determine the more appropriate character range 523
using the movement speed of the character input operation. In
the case where the indication speed is slow, there is a high
possibility that the user intends to input a character located
near the indication position 521. Therefore, in the case where
the indication speed is slow, the character input prediction
apparatus limits the character range 523 to a range near the
indication position 521, with it being possible to reduce the
number of predictive characters as candidates. This enables
the user to easily select his/her intended character string.
[0298] Though the above describes the case where the indi-
cation speed is slow, the character range 523 may be limited
in the case where the indication speed is fast. In detail, in the
case where the indication speed is less than a second speed,
the filter generation unit 101 determines a first range located
in the indication direction with the most recent indication
position 521 as the base point, as the character range 523. In
the case where the indication speed is equal to or more than
the second speed, the filter generation unit 101 determines a
second range obtained by excluding, from the first range, a
range that is included in the first range and is nearer the
indication position 521, as the character range 523. In other
words, the second range is a range apart from the indication
position 521 in the indication direction.

[0299] For example, in the case where the indication speed
is fast, a range apart from the indication position 521 in the
indication direction is determined as the character range 523,
as shown in FIG. 21.

[0300] Inthe case where the indication speed is fast, thereis
a high possibility that the user intends to input a character
located far from the indication position 521. Therefore, in the
case where the indication speed is fast, the character input
prediction apparatus limits the character range 523 to a range
far from the indication position 521, with it being possible to
reduce the number of predictive characters as candidates.
This enables the user to easily select his/her intended charac-
ter string.

Embodiment 8

[0301] Embodiment 8 of the present invention describes an
example of determining the character range 523 using a
movement angle of the character input operation.

[0302] The character input prediction apparatus according
to Embodiment 8 of the present invention has, for example,
the same structure as shown in FIG. 10.

[0303] The indication position storage unit 102 holds a
plurality of indication positions 521 detected by the indica-
tion movement detection unit 152.

[0304] The indication movement detection unit 152 calcu-
lates not only the indication direction 522 but also an indica-
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tion angle 533 which is an angle of the indication direction,
from the plurality of indication positions 521.

[0305] The filter generation unit 101 predicts the character
range 523 further using the indication angle 533.

[0306] FIG. 23A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 8 of the present invention.
FIG. 23B is a diagram showing a specific numerical example
of'the indication position 521 in Embodiment 8 of the present
invention. As shown in FIG. 23B, the indication position 521
includes the indication angle 533 associated for each time
lapse 541.

[0307] The filter generation unit 101 determines the char-
acter range 523 based on the indication direction 522 and the
indication angle 533, with reference to a character range
definition 401D.

[0308] FIG. 24 is a diagram showing an example of the
character range definition 401D held in the filter generation
unit 101 in Embodiment 8 of the present invention.

[0309] The character range definition 401D shown in FIG.
24 further includes an angle range 406. A reference range 407
and a deletion range 408 are associated for each indication
direction 402 (for each diagonal direction of the indication
direction 402 in this example). The deletion range 408 is set
for each angle range 406. Each angle range 406 is a partial
range obtained by dividing (classifying) an angle included in
the corresponding indication direction 402 into a plurality of
angle ranges. In the example shown in FIG. 24, a range more
than 0 degree and less than 90 degrees of diagonally down left
424 is divided into three angle ranges that are a range more
than O degree and less than 30 degrees, a range equal to or
more than 30 degrees and equal to or less than 60 degrees, and
a range more than 60 degrees and less than 90 degrees. The
method of dividing the angle included in the corresponding
indication direction 402 is not limited to this. For example,
the angle may be divided into two or more angle ranges.
[0310] The filter generation unit 101 determines a range
obtained by excluding the deletion range 408 of the angle
range 406 including the indication angle from the reference
range 407 corresponding to the indication direction 402, as
the character range 523.

[0311] The following describes a specific example of the
operation of the character input prediction apparatus accord-
ing to Embodiment 8 of the present invention.

[0312] In the example shown in FIGS. 23A and 23B, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 when the time lapse 541 is “1” are respec-
tively “800 and “0”. The coordinate Xb 531 and the coordi-
nate Yb 532 of the indication position 521 when the time lapse
541 is “2” are respectively “750” and “100”. The coordinate
Xb 531 and the coordinate Yb 532 of the indication position
521 when the time lapse 541 is “3” are respectively “700” and
“2007.

[0313] Inthis case, the indication angle when the time lapse
541 is “2” and “3” is “63 degrees”. The filter generation unit
101 determines the character range condition 403 using the
character range definition 401D.

[0314] Since the indication direction 402 is the diagonally
down left 424 and the indication angle is “63 degrees”, the
character range condition 403 of the reference range 407 is
“((coordinate Xb 411)-500, coordinate Yb 412):(coordinate
Xb 411, 500)”. The filter generation unit 101 substitutes the
coordinate Xb 531 (=700) and the coordinate Yb 532 (=200)
of'the indication position 521 (when the time lapse 541 is “3”)
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respectively for the coordinate Xb 411 and the coordinate Yb
412, thereby obtaining the character range condition 403
“(200, 200):(700, 500)” of the reference range 407.

[0315] Moreover, the character range condition 403 of the
deletion range 408 is “((coordinate Xb 411)-500, coordinate
Yb 412):((coordinate Xb 411)-300, (coordinate Yb)+200)”.
The filter generation unit 101 substitutes the coordinate Xb
531 (=700) and the coordinate Yb 532 (=200) of the indica-
tion position 521 (when the time lapse 541 is “3”) respec-
tively for the coordinate Xb 411 and the coordinate Yb 412,
thereby obtaining the character range condition 403 (200,
200):(400, 400)” of the deletion range 408.

[0316] The filter generation unit 101 then determines the
character range 523.

[0317] In detail, the filter generation unit 101 determines,
for each character 302, whether or not the character 302 is
within a range of the character range condition 403 (200,
200):(700, 500)” of the reference range 407, using the char-
acter range condition 403 “(200, 200):(700, 500)” of the
reference range 407 and the layout position 303 in the char-
acter key layout 301.

[0318] The resulting reference range 407 is “tsu, te, to, nu,
ne, no, fu, he, ho, mu, me, mo, yo”.

[0319] Thefilter generation unit 101 further determines, for
each character 302, whether or not the character 302 is within
arange ofthe character range condition 403 “(200, 200):(400,
400)” of the deletion range 408, using the character range
condition 403 “(200, 200):(400, 400)” of the deletion range
408 and the layout position 303 in the character key layout
301.

[0320] The resulting deletion range 408 is “mu, me, yo™.
[0321] The filter generation unit 101 determines the char-
acter range 523, by excluding the characters included in the
deletion range 408 from the characters included in the refer-
ence range 407. The resulting character range 523 is “tsu, te,
to, nu, ne, no, fu, he, ho, mo”.

[0322] The following describes other operation examples
with reference to FIGS. 25A, 25B, 26A, and 26B.

[0323] FIG. 25A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 8 of the present invention.
FIG. 25B is a diagram showing a specific numerical example
of'the indication position 521 in Embodiment 8 of the present
invention.

[0324] Since the indication direction 402 is the diagonally
down left 424 and the indication angle is “45 degrees”, the
character range condition 403 of the reference range 407 is
“(200, 200):(700, 500)”, as in the case of FIGS. 23 A and 23B.
[0325] Moreover, the character range condition 403 of the
deletion range 408 is “((coordinate Xb 411)-100, 400): (co-
ordinate Xb 411,500)” and “((coordinate Xb 411)-500, coor-
dinate Yb 412):((coordinate Xb 411)-300, (coordinate Yb)+
100)”. The filter generation unit 101 substitutes the
coordinate Xb 531 (=700) and the coordinate Yb 532 (=200)
of'the indication position 521 (when the time lapse 541 is “3”)
respectively for the coordinate Xb 411 and the coordinate Yb
412, thereby obtaining the character range condition 403
“(600, 400):(700, 500)” and “(200, 200):(400, 300)” of the
deletion range 408.

[0326] The filter generation unit 101 then determines the
character range 523.

[0327] In detail, the reference range 407 is “tsu, te, to, nu,
ne, no, fu, he, ho, mu, me, mo, yo”, as inthe case of FIGS. 23A
and 23B.
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[0328] Thefilter generation unit 101 further determines, for
each character 302, whether or not the character 302 is within
arange ofthe character range condition 403 “(600, 400):(700,
500) and “(200, 200):(400, 300)” of the deletion range 408,
using the character range condition 403 “(600, 400):(700,
500) and “(200, 200):(400, 300)” of the deletion range 408
and the layout position 303 in the character key layout 301.
[0329] The resulting deletion range 408 is “to, yo, mu”.
[0330] The filter generation unit 101 determines the char-
acter range 523, by excluding the characters included in the
deletion range 408 from the characters included in the refer-
ence range 407. The resulting character range 523 is “tsu, te,
nu, ne, no, fu, he, ho, me, mo”.

[0331] FIG. 26A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 8 of the present invention.
FIG. 26B is a diagram showing a specific numerical example
of'the indication position 521 in Embodiment 8 of the present
invention.

[0332] Since the indication direction 402 is the diagonally
down left 424 and the indication angle is “26 degrees”, the
character range condition 403 of the reference range 407 is
“(200, 200):(700, 500)”, as in the case of FIGS. 23 A and 23B.
[0333] Moreover, the character range condition 403 of the
deletion range 408 is “((coordinate Xb 411)-100, (coordinate
Yb 412)+100):(coordinate Xb 411, 500)”. The filter genera-
tion unit 101 substitutes the coordinate Xb 531 (=700) and the
coordinate Yb 532 (=200) of the indication position 521
(when the time lapse 541 is “3”) respectively for the coordi-
nate Xb 411 and the coordinate Yb 412, thereby obtaining the
character range condition 403 “(600, 300):(700, 500)” of the
deletion range 408.

[0334] The filter generation unit 101 then determines the
character range 523.

[0335] In detail, the reference range 407 is “tsu, te, to, nu,
ne, no, fu, he, ho, mu, me, mo, yo”, as inthe case of FIGS. 23A
and 23B.

[0336] Thefilter generation unit 101 further determines, for
each character 302, whether or not the character 302 is within
arange ofthe character range condition 403 “(600, 300):(700,
500)” of the deletion range 408, using the character range
condition 403 “(600, 300):(700, 500)” of the deletion range
408 and the layout position 303 in the character key layout
301.

[0337] The resulting deletion range 408 is “te, to”.

[0338] The filter generation unit 101 determines the char-
acter range 523, by excluding the characters included in the
deletion range 408 from the characters included in the refer-
ence range 407. The resulting character range 523 is “tsu, nu,
ne, no, fu, he, ho, mu, me, mo, yo”.

[0339] As described above, the character input prediction
apparatus according to Embodiment 8 of the present inven-
tion can determine the more appropriate character range 523
using the movement angle of the character input operation.

Embodiment 9

[0340] Embodiment 9 of the present invention describes
displayed prediction result update timings.

[0341] FIG. 27A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 9 of the present invention.
[0342] An input character position 751 shows a character
inputted by the user. In the example shown in FIG. 27A, the
input character is “tsu”.
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[0343] FIG. 27B is a diagram showing a specific numerical
example of the indication position 521 in Embodiment 9 of
the present invention.

[0344] FIG. 27C is a diagram showing a specific numerical
example of the input character position 751 in Embodiment 9
of the present invention. A coordinate Xm 761 shows an
X-axis coordinate of the input character position 751. A coor-
dinate Ym 762 shows a Y-axis coordinate of the input char-
acter position 751.

[0345] In the example shown in FIGS. 27A to 27C, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 when the time lapse 541 is “1” are respec-
tively <700 and “300”. Moreover, the character “tsu” at this
indication position 521 is inputted.

[0346] At this time, for example, the input character pre-
diction apparatus according to Embodiment 9 of the present
invention displays each character string whose starting char-
acter in pronunciation is “tsu”, from among the plurality of
candidate character strings stored in the dictionary storage
unit 155.

[0347] As aresult of the next character input operation, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 when the time lapse 541 is “2” are respec-
tively “600” and *“300”.

[0348] Sincethe indication direction 402 is the horizontally
left 421, the character range condition 403 is “(0, 0):(coordi-
nate Xb 411, 500)”. The filter generation unit 101 substitutes
the coordinate Xb 531 (=600) for the coordinate Xb 411,
thereby obtaining the character range condition 403 “(0, 0):
(600, 500)”.

[0349] The filter generation unit 101 then determines the
character range 523. In detail, the filter generation unit 101
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 (0, 0):(600, 500), using the character range condition
403 (0, 0):(600, 500)” and the layout position 303 in the
character key layout 301.

[0350] The resulting character range 523 is “na, ni, nu, ne,
no, ha, hi, fu, he, ho, ma, mi, mu, me, mo, ya, yu, yo, ra, ri, ru,
re, ro, wa, wo, n, -”. The number of characters included in the
character range 523 is “27”.

[0351] As aresult of the next character input operation, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 when the time lapse 541 is “3” are respec-
tively “500” and *“3007.

[0352] Sincethe indication direction 402 is the horizontally
left 421, the character range condition 403 is “(0, 0):(coordi-
nate Xb 411, 500)”. The filter generation unit 101 substitutes
the coordinate Xb 531 (=500) for the coordinate Xb 411,
thereby obtaining the character range condition 403 “(0, 0):
(500, 500)”.

[0353] The filter generation unit 101 then determines the
character range 523. In detail, the filter generation unit 101
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 (0, 0):(500, 500)”, using the character range condition
403 (0, 0):(500, 500)” and the layout position 303 in the
character key layout 301.

[0354] The resulting character range 523 is “ha, hi, fu, he,
ho, ma, mi, mu, me, mo, ya, yu, yo, ra, ri, ru, re, ro, wa, wo, 1,
-”. The number of characters included in the character range
523 is “22”.

[0355] The filter generation unit 101 compares the number
of characters included in the character range 523, between
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when the time lapse 541 is “2”” and when the time lapse 541 is
“3”. In the case where there is little influence on the displayed
character strings, the filter generation unit 101 does not use
the character range 523 when the time lapse 541 is “3”, for the
display condition used by the predictive display condition
management unit 158. That is, the filter generation unit 101
does not update the character range 523.

[0356] In detail, for example the filter generation unit 101
does not update the character range 523 in the case where the
change in the number of characters included in the character
range 523 is less than a predetermined threshold, and updates
the character range 523 in the case where the change in the
number of characters is more than the threshold. Alterna-
tively, the filter generation unit 101 may not update the char-
acter range 523 in the case where the change in the characters
included in the character range 523 is less than a predeter-
mined threshold, and update the character range 523 in the
case where the change in the characters is more than the
threshold. The change in the characters mentioned here
denotes the number of characters included in only one of the
new character range 523 and the immediately previous char-
acter range 523. Alternatively, the filter generation unit 101
may not update the character range 523 in the case where the
change in the predictive character strings eventually dis-
played is less than a predetermined threshold, and update the
character range 523 in the case where the change in the
predictive character strings is more than the threshold. The
change in the predictive character strings mentioned here
denotes the number of predictive character strings included in
only one of the new predictive character string group and the
immediately previous predictive character string group. The
filter generation unit 101 may use any combination of the
plurality of criteria mentioned above.

[0357] Afterthis, the coordinate Xb 531 and the coordinate
Yb 532 ofthe indication position 521 when the time lapse 541
is “4” are respectively “400” and “200”. Here, the indication
direction 522 is “vertically up”. Since the indication direction
402 is vertically up 422, the character range condition 403 is
“(0, 0):(1000, coordinate Yb 412)”. The filter generation unit
101 substitutes the coordinate Yb 532 (=200) for the coordi-
nate Yb 412, thereby obtaining the character range condition
403 (0, 0):(1000, 200)”.

[0358] The filter generation unit 101 then determines the
character range 523. In detail, the filter generation unit 101
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 ““(0, 0):(1000, 200)”, using the character range condition
403 “(0, 0):(1000, 200)” and the layout position 303 in the
character key layout 301.

[0359] The resulting character range 523 is “a, 1, ka, ki, sa,
shi, ta, chi, na, ni, ha, hi, ma, mi, ya, yu, ra, ri, wa, wo”. The
number of characters included in the character range 523 is
“207.

[0360] The filter generation unit 101 compares the number
of characters included in the character range 523, between
when the time lapse 541 is “2”” and when the time lapse 541 is
“4”. Here, the filter generation unit 101 determines that there
is influence on the displayed character strings, and uses the
character range 523 when the time lapse 541 is “4”, for the
display condition used by the predictive display condition
management unit 158.

[0361] The following describes a specific display example
of the character input prediction apparatus according to
Embodiment 9 of the present invention.
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[0362] FIG. 28 is a diagram showing a display example of
the character key layout display 501 in Embodiment 9 of the
present invention.

[0363] Character range displays 771 and 772 shown in FIG.
28 are each a frame for the character range 523 predicted from
the character input operation by the user, which is displayed
on the character key layout display 501.

[0364] In the example shown in FIGS. 27A to 27C, when
the time lapse 541 is “2”, the character range display 771 is
displayed. When the time lapse 541 is “3”, the character range
display 771 is notupdated. When the time lapse 541 is “4”, the
character range display 772 is displayed.

[0365] By displaying the character range 523 on the char-
acter key layout display 501 in such a manner, the current
character range 523 can be presented to the user. This con-
tributes to improved user operability.

[0366] The following describes a predictive character
string display method.

[0367] FIG. 29 is a diagram showing an example of the
dictionary 170 stored in the dictionary storage unit 155 in
Embodiment 9 of the present invention. The dictionary 170
includes a plurality of candidate character strings 781.
Retrieved character strings whose starting character in pro-
nunciation is “tsu” are shown in FIG. 29 as an example.
[0368] FIG. 30 is a diagram showing an example of a state
where the retrieved character strings are displayed by the
output unit 161 in Embodiment 9 of the present invention. A
display example when the character “tsu” is inputted is shown
in FIG. 30, with the retrieved character strings whose starting
character in pronunciation is “tsu” being displayed in a dis-
play arca 782.

[0369] FIG. 31 is a diagram showing an example of a state
where the retrieved character strings are displayed by the
output unit 161 in Embodiment 9 of the present invention. A
display example after the character range 523 is determined is
shown in FIG. 31. An acknowledge display 783 shown in
FIG. 31 is used to highlight each predictive character string
that includes a predictive character included in the character
range 523. Here, each predictive character string that includes
apredictive character following the starting character “tsu” is
highlighted. This enables the user to recognize the prediction
status appropriately.

[0370] The following describes an example in the case of
English input.
[0371] FIG. 32 is a diagram showing an example of a state

where retrieved character strings are displayed by the output
unit 161 in Embodiment 9 of the present invention. A display
example when the character string “bu” is inputted is shown
in FIG. 32, with retrieved character strings whose starting
character string is “bu” being displayed in the display area
782.

[0372] FIG. 33 is a diagram showing an example of a state
where the retrieved character strings are displayed by the
output unit 161 in Embodiment 9 of the present invention. A
display example after the character range 523 is determined is
shown in FIG. 33. The acknowledge display 783 shown in
FIG. 33 is used to highlight each predictive character string
that includes a predictive character included in the character
range 523. Here, each predictive character string that includes
any predictive character shown in FIG. 8A following the
starting character string “bu” is highlighted. This enables the
user to recognize the prediction status appropriately.

[0373] As described above, the character input prediction
apparatus according to Embodiment 9 of the present inven-
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tion updates prediction result display or the like only in the
case where the prediction result changes significantly, with it
being possible to prevent the prediction result display or the
like from being frequently updated.

[0374] Moreover, the character input prediction apparatus
according to Embodiment 9 of the present invention can
present the predicted character range 523 to the user through
the use of the character range displays 771 and 772.

[0375] Furthermore, the character input prediction appara-
tus according to Embodiment 9 of the present invention can
display each predictive character string including a predicted
character to the user in highlight mode.

[0376] As the character range displays 771 and 772 and the
acknowledge display 783, frames, colors, or the like may be
used to highlight the corresponding predictive characters or
predictive character strings. The display method is not limited
to the use of frames or colors, and other methods may be
employed.

[0377] The character input prediction apparatus may
change the display order of the predictive character strings
and the other retrieved character strings. For instance, the
character input prediction apparatus may display the predic-
tive character strings above the other retrieved character
strings.

[0378] Moreover, anarea for displaying the predictive char-
acter strings and an area for displaying the other retrieved
character strings may be separately provided.

[0379] The character input prediction apparatus may not
perform the above-mentioned display control in the case
where the number of predictive character strings is less than a
predetermined number, and perform the display control in the
case where the number of predictive character strings is more
than the predetermined number.

[0380] The display order of the predictive character strings
including the predictive characters may also be adjusted so
that character strings nearer the pointer are displayed first.

[0381] To effectively display the predictive characters or
the predictive character strings, the character input prediction
apparatus may display the predictive characters or the predic-
tive character strings only during a period from when the
character string input operation starts up to when the charac-
ter string input operation ends. Moreover, the character input
prediction apparatus may update the display of the predictive
characters or the predictive character strings, when the pre-
dictive characters or the predictive character strings change
significantly such as when the movement direction of the
pointer changes. This enables the user to easily recognize the
predictive characters or the predictive character strings.

[0382] In particular, when inputting the first character, the
entire character input operation is reflected on the display
control of the predictive characters or the predictive character
strings. In view of this, the character input prediction appa-
ratus applies such a technique that displays the predictive
characters or the predictive character strings upon a state
change intended by the user, so as not to make it difficult for
the user to recognize the predictive characters or the predic-
tive character strings. In detail, the state change is immedi-
ately after the pointer moves away from the starting point,
when the pointer position changes significantly, or when the
pointer trajectory changes significantly. Depending on the
input apparatus, the state change may also be when lifting
such as in flicking, when landing, when the sliding changes,
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upon initial movement, when the speed decreases, when the
movement angle of the pointer from the starting point
changes, or the like.

Embodiment 10

[0383] Embodiments 10 to 12 of the present invention
describe the case where there are two indication positions
each showing the position of the character input operation.
[0384] FIG. 34 is adiagram showing an example of aninput
apparatus using such two indication positions.

[0385] An input apparatus 801 includes two touch sensors
(a left touch sensor 802L. and a right touch sensor 802R). The
two touch sensors are respectively operated with the user’s
left and right hands. By operating the two touch sensors, the
user operates two pointers displayed on the screen. In addi-
tion, by pressing the touch sensors, the user selects character
keys at the corresponding pointer positions.

[0386] FIG. 35 is a block diagram of a character input
prediction apparatus 100C according to Embodiment 10 of
the present invention.

[0387] The character input prediction apparatus 100C
includes filter generation units 1011 and 101R, indication
position storage units 1021 and 101R, character key layout
management units 1511, and 151R, indication movement
detection units 152L. and 152R, operation input units 150L
and 150R, a filter buffer unit 103, and a filter synthesis unit
104. Though not shown, the character input prediction appa-
ratus 100C also includes the character input unit 153, the
character string generation unit 154, the dictionary storage
unit 155, the dictionary search unit 156, the output character
string buffer unit 157, the predictive display condition man-
agement unit 158, the predictive control unit 159, the output
controlunit 160, and the output unit 161, as with the character
input prediction apparatus 100A described above.

[0388] The filter generation unit 1011, the indication posi-
tion storage unit 1021, the character key layout management
unit 151L, the indication movement detection unit 152L, and
the operation input unit 150L are provided for the character
input operation on the left side. The filter generation unit
101R, the indication position storage unit 102R, the character
key layout management unit 151R, the indication movement
detection unit 152R, and the operation input unit 150R are
provided for the character input operation on the right side.
[0389] The filter generation units 101L. and 101R, the indi-
cation position storage units 102L, and 101R, the character
key layout management units 1511 and 151R, the indication
movement detection units 1521, and 152R, and the operation
input units 150L and 150R respectively have the same func-
tions as the filter generation unit 101, the indication position
storage unit 102, the character key layout management unit
151, the indication movement detection unit 152, and the
operation input unit 150 described above.

[0390] The filter buffer unit 103 holds the character range
523 predicted by the filter generation unit 101R, in associa-
tion with the filter generation unit 101R. The filter buffer unit
103 also holds a character range 553 predicted by the filter
generation unit 101L, in association with the filter generation
unit 101L.

[0391] The filter synthesis unit 104 generates one character
range 583 predicted to be operated by the user, using the
character ranges 523 and 553 held in the filter bufter unit 103.
In detail, the filter synthesis unit 104 generates a range that is
included in both of the character ranges 523 and 553, as the
character range 583. The character range 583 is provided to
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the predictive display condition management unit 158, to
perform the same process as in the other embodiments
described above.

[0392] FIG. 36A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 10 of the present inven-
tion.

[0393] Anindication position 551 shows the position of the
other character input operation by the user, and moves
according to the input operation by the user.

[0394] An indication direction 552 shows the movement
direction of the indication position 551.

[0395] The character range 553 shows a range of characters
predicted in relation to the indication position 551.

[0396] A coordinate Xc 561 shows an X-axis coordinate of
the indication position 551. A coordinate Yc 562 shows a
Y-axis coordinate of the indication position 551.

[0397] FIG.36B is a diagram showing a specific numerical
example of the indication position 521 in Embodiment 10 of
the present invention. FIG. 36C is a diagram showing a spe-
cific numerical example of the indication position 551 in
Embodiment 2 of the present invention.

[0398] The following describes a specific example of the
operation of the character input prediction apparatus 100C
according to Embodiment 10 of the present invention.
[0399] In the example shown in FIGS. 36A to 36C, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 are respectively “800” and “300”, and the
indication direction 522 is “horizontally left”.

[0400] Sincethe indication direction 402 is the horizontally
left 421, the character range condition 403 is “(0, 0):(coordi-
nate Xb 411, 500)”. The filter generation unit 101R substi-
tutes the coordinate Xb 531 (=800) for the coordinate Xb 411,
thereby obtaining the character range condition 403 “(0, 0):
(800, 500)”.

[0401] The filter generation unit 101R then determines the
character range 523. In detail, the filter generation unit 101R
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 “(0, 0):(800, 500)”, using the character range condition
403 (0, 0):(800, 500)” and the layout position 303 in the
character key layout 301.

[0402] The resulting character range 523 is “sa, shi, su, se,
so, ta, chi, tsu, te, to, na, ni, nu, ne, no, ha, hi, fu, he, ho, ma,
mi, mu, me, mo, ya, yu, yo, ra, ri, ru, re, ro, wa, wo, n, . The
character range 523 is held in the filter buffer unit 103.
[0403] Meanwhile, the coordinate Xc 561 and the coordi-
nate Yc 562 of the indication position 551 are respectively
“400” and “3007, and the indication direction 552 is “hori-
zontally right”.

[0404] Since the indication direction 402 is horizontally
right 423, the character range condition 403 is “(coordinate
Xb 411, 0):(1000, 500)”. The filter generation unit 1011
substitutes the coordinate Xc 561 (=400) for the coordinate
Xb 411, thereby obtaining the character range condition 403
“(400, 0):(1000, 500)”.

[0405] The filter generation unit 1011 then determines the
character range 553. In detail, the filter generation unit 1011,
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 “(400, 0):(1000, 500)”, using the character range condi-
tion 403 “(400, 0):(1000, 500)” and the layout position 303 in
the character key layout 301.
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[0406] The resulting character range 553 is “a, 1, u, e, 0, ka,
ki, ku, ke, ko, sa, shi, su, se, so, ta, chi, tsu, te, to, na, ni, nu, ne,
no, ha, hi, fu, he, ho”. The character range 553 is held in the
filter buffer unit 103.

[0407] Next, the filter synthesis unit 104 generates the char-
acter range 583 of the characters “sa, shi, su, se, so, ta, chi, tsu,
te, to, na, ni, nu, ne, no, ha, hi, fu, he, ho” commonly included
in the character range 523 “sa, shi, su, se, so, ta, chi, tsu, te, to,
na, ni, nu, ne, no, ha, hi, fu, he, ho, ma, mi, mu, me, mo, ya, yu,
yo, ra, ri, ru, re, ro, wa, wo, n, -~ and the character range 553
“a, 1, u, e, 0, ka, ki, ku, ke, ko, sa, shi, su, se, so, ta, chi, tsu, te,
to, na, ni, nu, ne, no, ha, hi, fu, he, ho”.

[0408] As described above, the character input prediction
apparatus according to Embodiment 10 of the present inven-
tion can narrow down predictive character strings at high
speed in the case of using two character input operations.

[0409] Though the above describes the case where the char-
acter key layout management units 1511, and 151R are sepa-
rately provided for the two character input operations, one
character key layout management unit may be commonly
used for the two character input operations.

Embodiment 11

[0410] Embodiment 11 of the present invention describes a
method of determining the character range 583 in the case
where only one of the two indication positions 521 and 551
moves.

[0411] The character input prediction apparatus according
to Embodiment 11 of the present invention has, for example,
the same structure as shown in FIG. 35.

[0412] FIG. 37A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 11 of the present inven-
tion. FIG. 37B is a diagram showing a specific numerical
example of the indication position 521 in Embodiment 11 of
the present invention. FIG. 37C is a diagram showing a spe-
cific numerical example of the indication position 551 in
Embodiment 11 of the present invention.

[0413] A time lapse 571 shows time progress of the char-
acter input operation.

[0414] The filter synthesis unit 104 determines, in the case
where only one of the indication positions 521 and 551
changes, the character range 583 using: the character range
calculated from the changing indication position and the indi-
cation direction; and the other indication position.

[0415] Consider the case where the indication position 521
changes while the indication position 551 is unchanged. The
filter synthesis unit 104 determines the character range 583
using the character range 523 and the indication position 551.
In detail, in the case where the indication position 521 moves
toward the indication position 551, the filter synthesis unit
104 determines a range that is included in the character range
523 and is located in a direction toward the indication position
521 with the indication position 551 as the base point, as the
character range 583.

[0416] In more detail, the filter generation unit 101R pre-
dicts the character range 523 using the character key layout
301 held in the character key layout management unit 151R
and a plurality of indication positions 521 held in the indica-
tion position storage unit 102R, and holds the character range
523 in association with the plurality of indication positions
521.
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[0417] The indication position storage unit 102L holds a
plurality of indication positions 551 notified from the indica-
tion movement detection unit 152L.

[0418] The filter generation unit 101L predicts the charac-
ter range 553 using the character key layout 301 held in the
character key layout management unit 1511 and the plurality
of indication positions 551 held in the indication position
storage unit 1021, and holds the character range 553 in asso-
ciation with the plurality of indication positions 551.

[0419] The filter buffer unit 103 holds the most recent indi-
cation position 521 from among the plurality of indication
positions 521 associated with the character range 523 pre-
dicted by the filter generation unit 101R, as a guidance posi-
tion.

[0420] Alternatively, the filter buffer unit 103 holds the
most recent indication position 551 from among the plurality
of indication positions 551 associated with the character
range 553 predicted by the filter generation unit 101L, as the
guidance position.

[0421] The indication movement detection unit 152R or
152L. generates, in the case where the guidance position is
position information from the other side, the indication direc-
tion using the guidance position and any of the plurality of
indication positions.

[0422] Alternatively, the indication movement detection
unit 152R or 1521, generates, in the case where the guidance
position is position information from the other side, the new
indication position and indication direction using the guid-
ance position and a positional relation that uses any of the
plurality of indication positions.

[0423] The filter generation unit 101R or 101L predicts the
character range, using the new indication position and indi-
cation direction received from the indication movement
detection unit.

[0424] The following describes a specific example of the
operation of the character input prediction apparatus accord-
ing to Embodiment 11 of the present invention.

[0425] In the example shown in FIGS. 37A to 37C, the
coordinate Xb 531 and the coordinate Yb 532 of the indica-
tion position 521 when the time lapse 541 is “1” are respec-
tively “900” and “300”. The coordinate Xb 531 and the coor-
dinate Yb 532 of the indication position 521 when the time
lapse 541 is “2” are respectively “850” and “300”. The coor-
dinate Xb 531 and the coordinate Yb 532 of the indication
position 521 when the time lapse 541 is “3” are respectively
“800” and “300”.

[0426] That is, the coordinate Xb 531 changes from “900”
to “800” while the coordinate Yb 532 remains unchanged at
“300”, during the period of the time lapse 541 from “1”to “3”.
Accordingly, the indication direction 522 is “horizontally
left”.

[0427] Sincethe indication direction 402 is the horizontally
left 421, the character range condition 403 is “(0, 0):(coordi-
nate Xb 411, 500)”. The filter generation unit 101R substi-
tutes the coordinate Xb 531 (=800) for the coordinate Xb 411,
thereby obtaining the character range condition 403 “(0, 0):
(800, 500)”.

[0428] The filter generation unit 101R then determines the
character range 523. In detail, the filter generation unit 101R
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 “(0, 0):(800, 500)”, using the character range condition
403 (0, 0):(800, 500)” and the layout position 303 in the
character key layout 301.
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[0429] The resulting character range 523 is “sa, shi, su, se,
so, ta, chi, tsu, te, to, na, ni, nu, ne, no, ha, hi, fu, he, ho, ma,
mi, mu, me, mo, ya, yu, yo, ra, ri, ru, re, ro, wa, wo, n, -”. The
character range 523 is held in the filter buffer unit 103.
[0430] Meanwhile, only the indication position 551 when
the time lapse 571 is “1” is held in the indication position
storage unit 1021, and so it is impossible to determine the
movement direction of the indication position 551. This
means the indication position 551 is stopped. Therefore, the
guidance position is the coordinate Xb 531 “800” and the
coordinate Yb 532 “300” of the most recent indication posi-
tion 521 (when the time lapse 541 is “3”).

[0431] Theindication movement detection unit 1521 deter-
mines that the indication direction 552 is “horizontally right”,
using the coordinate Xc 561 “400” and the coordinate Yc 562
“300” of the indication position 551 (when the time lapse 571
is “1”) and the coordinate X “800” and the coordinate Y “300”
of the guidance position.

[0432] Sincethe indication direction 402 is the horizontally
right 423, the character range condition 403 is “(coordinate
Xb 411, 0):(1000, 500)”. The filter generation unit 101L
substitutes the coordinate Xc 561 (=400) for the coordinate
Xb 411, thereby obtaining the character range condition 403
“(400, 0):(1000, 500)”.

[0433] The filter generation unit 101L then determines the
character range 553. In detail, the filter generation unit 1011
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 “(400, 0):(1000, 500)”, using the character range condi-
tion 403 (400, 0):(1000, 500)” and the layout position 303 in
the character key layout 301.

[0434] The resulting character range 553 is “a, 1, u, e, 0, ka,
ki, ku, ke, ko, sa, shi, su, se, so, ta, chi, tsu, te, to, na, ni, nu, ne,
no, ha, hi, fu, he, ho”. The character range 553 is held in the
filter buffer unit 103.

[0435] Next, the filter synthesis unit 104 generates the char-
acter range 583 of the characters “sa, shi, su, se, so, ta, chi, tsu,
te, to, na, ni, nu, ne, no, ha, hi, fu, he, ho” commonly included
in the character range 523 “sa, shi, su, se, so, ta, chi, tsu, te, to,
na, ni, nu, ne, no, ha, hi, fu, he, ho, ma, mi, mu, me, mo, ya, yu,
yo, ra, ri, ru, re, ro, wa, wo, n, -~ and the character range 553
“a, 1, u, e, 0, ka, ki, ku, ke, ko, sa, shi, su, se, so, ta, chi, tsu, te,
to, na, ni, nu, ne, no, ha, hi, fu, he, ho”.

[0436] Though the above describes the case where one of
the indication positions 521 and 551 is stopped, the same
process may be performed in the case where the movement
amount or the movement speed of one of the indication posi-
tions 521 and 551 is equal to or less than a predetermined
value.

[0437] As described above, the character input prediction
apparatus according to Embodiment 11 of the present inven-
tion can determine the more appropriate character range in
the case where the position of only one of the two character
input operations moves.

Embodiment 12

[0438] Embodiment 12 of the present invention describes a
different method of determining the character range 583 in
the case where only one of the two indication positions 521
and 551 moves, from Embodiment 11 of the present inven-
tion.

[0439] FIG. 38A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 12 of the present inven-
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tion. FIG. 38B is a diagram showing a specific numerical
example of the indication position 521 in Embodiment 12 of
the present invention. FIG. 38C is a diagram showing a spe-
cific numerical example of the indication position 551 in
Embodiment 12 of the present invention.

[0440] The filter synthesis unit 104 determines, in the case
where only one of the indication positions 521 and 551
changes, the character range 583 using: the character range
calculated from the changing indication position and the indi-
cation direction; and the other indication position.

[0441] Consider the case where the indication position 521
changes while the indication position 551 is unchanged. The
filter synthesis unit 104 determines the character range 583
using the character range 523 and the indication position 551.
In detail, in the case where the indication position 521 moves
toward the indication position 551, the filter synthesis unit
104 determines a range that is included in the character range
523 and is located in a direction toward the indication position
521 from a reference point, as the character range 583. The
reference point mentioned here is a point between the indi-
cation positions 551 and 521. For instance, the reference point
is a midpoint between the indication positions 551 and 521.
As an alternative, the reference point may be a point at a first
distance from one of the indication positions 551 and 521
toward the other one of the indication positions 551 and 521.
The first distance may be a predetermined value, or a value
that varies depending on a distance between the indication
positions 551 and 521.

[0442] As described above, the character input prediction
apparatus according to Embodiment 12 of the present inven-
tion can determine the more appropriate character range in
the case where the position of only one of the two character
input operations moves.

Embodiment 13

[0443] Embodiment 13 of the present invention describes
the case where the two indication positions move away from
each other. In detail, the filter synthesis unit 104 determines,
as the character range 583, one of the character ranges 523
and 553 that corresponds to a faster indication speed, in the
case where there is no common character to the character
ranges 523 and 553.

[0444] FIG. 39A is a diagram showing an example of a
character input operation situation using the character key
layout display 501 in Embodiment 13 of the present inven-
tion. FIG. 39B is a diagram showing a specific numerical
example of the indication position 521 in Embodiment 13 of
the present invention. FIG. 39C is a diagram showing a spe-
cific numerical example of the indication position 551 in
Embodiment 13 of the present invention.

[0445] The following describes a specific example of the
operation of the character input prediction apparatus accord-
ing to Embodiment 13 of the present invention.

[0446] In the example shown in FIGS. 39A to 39C, the
coordinate Xb 531 and the coordinate Yb 532 of the most
recent indication position 521 are respectively “800” and
“300”, and the indication direction 522 is “horizontally
right”.

[0447] Sincethe indication direction 402 is the horizontally
right 423, the character range condition 403 is “(coordinate
Xb 411, 0):(1000, 500)”. The filter generation unit 101R
substitutes the coordinate Xb 531 (=800) for the coordinate
Xb 411, thereby obtaining the character range condition 403
“(800, 0):(1000, 500)”.
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[0448] The filter generation unit 101R then determines the
character range 523. In detail, the filter generation unit 101R
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 “(800, 0):(1000, 500)”, using the character range condi-
tion 403 (800, 0):(1000, 500)” and the layout position 303 in
the character key layout 301.

[0449] The resulting character range 523 is “a, 1, u, e, 0, ka,
ki, ku, ke, ko”. The character range 523 is held in the filter
buffer unit 103.

[0450] Meanwhile, the coordinate Xc 561 and the coordi-
nate Yc 562 of the most recent indication position 551 are
respectively “400” and “300”, and the indication direction
552 is the horizontally left 421.

[0451] Sincethe indication direction 402 is the horizontally
left 421, the character range condition 403 is “(0, 0):(coordi-
nate Xb 411, 500)”. The filter generation unit 101L. substi-
tutes the coordinate Xc 561 (=400) for the coordinate Xb 411,
thereby obtaining the character range condition 403 “(0, 0):
(400, 500)”.

[0452] The filter generation unit 101L then determines the
character range 553. In detail, the filter generation unit 1011
determines, for each character 302, whether or not the char-
acter 302 is within a range of the character range condition
403 (0, 0):(400, 500)”, using the character range condition
403 (0, 0):(400, 500)” and the layout position 303 in the
character key layout 301.

[0453] The resulting character range 553 is “ma, mi, mu,
me, mo, ya, YU, yo, ra, ri, ru, re, ro, wa, wo, n, - . The character
range 553 is held in the filter buffer unit 103.

[0454] Next, the filter synthesis unit 104 determines
whether or not there is a common character included in the
character ranges 523 and 553 held in the filter bufter unit 103.
Since no common character can be found, the filter synthesis
unit 104 selects one of the character ranges 523 and 553,
according to the movement amounts of the indication posi-
tions 521 and 551 respectively associated with the character
ranges 523 and 553.

[0455] In detail, the coordinate Xb 531 and the coordinate
Yb 532 ofthe indication position 521 when the time lapse 541
is “1” are respectively “600” and “300”. The coordinate Xb
531 and the coordinate Yb 532 of the indication position 521
when the time lapse 541 is “2” are respectively “700” and
“300”. The coordinate Xb 531 and the coordinate Yb 532 of
the indication position 521 when the time lapse 541 is “3” are
respectively “800” and “300”. Accordingly, the change of'the
coordinate Xb 531 during the period of the time lapse 541
from “1” to “3” is “200”.

[0456] On the other hand, the coordinate Xc 561 and the
coordinate Yc 562 of the indication position 551 when the
time lapse 571 is “1” are respectively “500” and “300”. The
coordinate Xc 561 and the coordinate Yc 562 of the indication
position 551 when the time lapse 571 is “2” are respectively
“450” and “300”. The coordinate Xc 561 and the coordinate
Yc 562 of the indication position 551 when the time lapse 571
is “3” are respectively “400” and “300”. Accordingly, the
change of the coordinate Xc 561 during the period of the time
lapse 571 from “1” to “3” is “100”.

[0457] Thefilter synthesis unit 104 compares the calculated
changes of the indication positions 521 and 551 with each
other, and determines the indication position with the larger
change to be in the operation direction of the user.
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[0458] As a result, the filter synthesis unit 104 selects the
character range 523 “a, i, u, e, o, ka, ki, ku, ke, ko” corre-
sponding to the larger change, as the character range 583.
[0459] As described above, the character input prediction
apparatus according to Embodiment 13 of the present inven-
tion can determine the more appropriate character range in
the case where the positions of the two character input opera-
tions move away from each other.

[0460] Though the above describes the case where the filter
synthesis unit 104 is provided to adapt to a plurality of char-
acters or a plurality of input apparatuses, the filter generation
unit 101 may directly provide the filter information to the
predictive display condition management unit 158.

[0461] Though the character input prediction apparatus
according to each of the embodiments of the present inven-
tion has been described above, the present invention is not
limited to these embodiments.

[0462] The processing units included in the character input
prediction apparatus described in each of the above embodi-
ments may be typically realized as L.SI which is an integrated
circuit. These processing units may each be individually
implemented as one chip, or may be partly or wholly imple-
mented on one chip.

[0463] The integrated circuit method is not limited to LSI,
and may be realized by a dedicated circuit or a general-
purpose processor. An FPGA (Field Programmable Gate
Array) that can be programmed after L.SI manufacturing or a
reconfigurable processor capable of reconfiguring connec-
tions and settings of circuit cells in LSI may also be used.
[0464] The functions of the character input prediction
apparatus according to each of the embodiments of the
present invention may be partly or wholly realized by a pro-
cessor such as a CPU executing a program.

[0465] The present invention may be the program, or a
non-transitory computer-readable recording medium on
which the program is recorded. The program may be distrib-
uted via a transmission medium such as the Internet.

[0466] Ineach of the above embodiments, each component
may be realized by dedicated hardware or execution of a
suitable software program. Each component may also be
realized by a program execution unit such as a CPU or a
processor reading and executing a software program recorded
ona recording medium such as a hard disk or a semiconductor
memory. Software for implementing the image decoding
apparatus and the like in each of the above embodiments is the
following program.

[0467] The program causes a computer to execute: obtain-
ing information of a first character input operation that is
performed by a user using a character key layout display in
which a plurality of character keys are arranged; detecting an
indication position and an indication direction in the charac-
ter key layout display from the information of the first char-
acter input operation, the indication position showing a posi-
tion of the first character input operation, and the indication
direction showing a movement direction of the first character
input operation; determining a character range in the charac-
ter key layout display using the indication position, the indi-
cation direction, and a character key layout showing an
arrangement of a plurality of character keys in the character
key layout display, the character range being located in the
indication direction with the indication position as a base
point; and searching a plurality of candidate character strings
included in a dictionary, for a predictive character string that
includes any character included in the first character range.

Feb. 14,2013

[0468] Atleast a part of the functions of the character input
prediction apparatus according to Embodiments 1 to 13 and
their variations described above may be combined.

[0469] All numbers used above are illustrative for detailed
description of the present invention, and the present invention
is not limited to these numbers.

[0470] The division of the functional blocks in each block
diagram is an example, and a plurality of functional blocks
may be realized as one functional block, one functional block
may be divided into a plurality of functional blocks, or a part
of functions may be transferred to another functional block.
Moreover, functions of a plurality of functional blocks having
similar functions may be realized by single hardware or soft-
ware in parallel or in a time-sharing manner.

[0471] The procedure in each flowchart is an example, and
another procedure for achieving the same result may instead
beused. For instance, the steps may be executed in order other
than the above-mentioned order. Besides, a part of the steps
may be executed simultaneously (in parallel) with other steps.
[0472] Variations obtained by applying changes conceiv-
able by those skilled in the art to the embodiments are also
included in the present invention without departing from the
scope of the present invention.

INDUSTRIAL APPLICABILITY

[0473] The present invention is applicable to a character
input prediction apparatus. An input apparatus using a char-
acter input prediction apparatus according to the present
invention exhibits improved character input efficiency and is
easily usable by anyone regardless of IT literacy, and there-
fore is useful for a smartphone, an e-book reader, or the like.
The present invention is also applicable to an existing input
apparatus such as arrow keys.

REFERENCE SIGNS LIST

[0474] 100,100A,100B, 100C, 900 Character input pre-
diction apparatus

[0475] 101, 101L, 101R Filter generation unit

[0476] 102,102, 102R Indication position storage unit

[0477] 103 Filter buffer unit

[0478] 104 Filter synthesis unit

[0479] 150, 1501, 150R Operation input unit

[0480] 151, 1511, 151R Character key layout manage-
ment unit

[0481] 152,152L, 152R Indication movement detection
unit

[0482] 153, 953 Character input unit

[0483] 154, 954 Character string generation unit

[0484] 155, 955 Dictionary storage unit

[0485] 156, 956 Dictionary search unit

[0486] 157, 957 Output character string buffer unit

[0487] 158 Predictive display condition management
unit

[0488] 159 Predictive control unit

[0489] 160 Output control unit

[0490] 161, 961 Output unit

[0491] 170 Dictionary

[0492] 301 Character key layout

[0493] 302, 921 Character

[0494] 303 Layout position

[0495] 304 Start position

[0496] 305 End position

[0497] 341, 351 X-axis coordinate
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[0498] 342, 352 Y-axis coordinate

[0499] 401, 401A, 401B, 401C, 401D Character range
definition

[0500] 402, 402A Indication direction

[0501] 403 Character range condition

[0502] 404 Start position

[0503] 405 End position

[0504] 406 Angle range

[0505] 407 Reference range

[0506] 408 Deletion range

[0507] 411 Coordinate Xb

[0508] 412 Coordinate Yb

[0509] 421 Horizontally left

[0510] 422 Vertically up

[0511] 423 Horizontally right

[0512] 424 Diagonally down left

[0513] 501 Character key layout display

[0514] 502 X-axis coordinate

[0515] 503 Y-axis coordinate

[0516] 521, 551 Indication position

[0517] 522, 552 Indication direction

[0518] 523, 523A,523B, 553, 583 Character range

[0519] 531 Coordinate Xb

[0520] 532 Coordinate Yb

[0521] 533 Indication angle

[0522] 541,571, 741 Time lapse

[0523] 561 Coordinate Xc

[0524] 562 Coordinate Yc

[0525] 721 Indication starting point

[0526] 731 Coordinate Xa

[0527] 732 Coordinate Ya

[0528] 751 Input character position

[0529] 761 Coordinate Xm

[0530] 762 Coordinate Ym

[0531] 771, 772 Character range display

[0532] 781 Character string

[0533] 782 Display area

[0534] 783 Acknowledge display

[0535] 801 Input apparatus

[0536] 802L Left touch sensor

[0537] 802R Right touch sensor

1. A character input prediction apparatus comprising:

afirst operation input unit configured to obtain information
of a first character input operation that is performed by a
user using a character key layout display in which a
plurality of character keys are arranged;

a dictionary storage unit configured to store a dictionary
including a plurality of candidate character strings;

acharacter key layout management unit configured to store
a character key layout showing the arrangement of the
plurality of character keys in the character key layout
display;

a first indication movement detection unit configured to
detect a first indication position and a first indication
direction in the character key layout display from the
information of the first character input operation, the
first indication position showing a position of the first
character input operation, and the first indication direc-
tion showing a movement direction of the first character
input operation;

a first filter generation unit configured to determine a first
character range in the character key layout display using
the first indication position, the first indication direction,
and the character key layout, the first character range
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being located in the first indication direction with the
first indication position as a base point; and

a dictionary search unit configured to search the plurality
of candidate character strings included in the dictionary,
for a predictive character string that includes any char-
acter included in the first character range.

2. The character input prediction apparatus according to

claim 1, further comprising:

a character input unit configured to obtain information of
an input character inputted by the first character input
operation; and

a character string generation unit configured to generate an
input character string by arranging the input character in
input order,

wherein the dictionary search unit is configured to search
the plurality of candidate character strings included in
the dictionary, for the predictive character string that
starts with a character string generated by adding, imme-
diately following the input character string, any charac-
ter included in the first character range.

3. The character input prediction apparatus according to

claim 2, further comprising

an indication position storage unit configured to hold an
indication starting point,

wherein the first indication movement detection unit is
configured to: detect the first indication position at pre-
determined time intervals; in the case where the indica-
tion starting point is not held in the indication position
storage unit, cause the indication position storage unit to
hold the detected first indication position as the indica-
tion starting point; and detect, as the movement direc-
tion, a direction of a newly detected first indication posi-
tion with the indication starting point as a starting point.

4. The character input prediction apparatus according to

claim 3,

wherein the first indication movement detection unit is
configured to, in the case where the input character is
inputted by the first character input operation, cause the
indication position storage unit to hold a position of a
character key corresponding to the input character, as the
indication starting point.

5. The character input prediction apparatus according to

claim 1,

wherein the first operation input unit is configured to obtain
the information of the character input operation per-
formed via an input apparatus that limits the movement
direction of the character input operation to a vertical
direction and a horizontal direction.

6. The character input prediction apparatus according to

claim 1,

wherein the first indication movement detection unit is
configured to detect the first indication position at pre-
determined time intervals,

the character input prediction apparatus further comprises

an indication position storage unit configured to hold a
plurality of indication positions detected by the first
indication movement detection unit, and

the first indication movement detection unit is configured
to calculate the first indication direction using the plu-
rality of indication positions held in the indication posi-
tion storage unit.

7. The character input prediction apparatus according to

claim 3,
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wherein the first filter generation unit is configured to, in
the case where the position of the first character input
operation moves from the indication starting point to the
first indication position that is located in a first direction
relative to the indication starting point and then moves
from the first indication position to a second indication
position that is located in a second direction relative to
the first indication position, determine a range between
the indication starting point and the second indication
position as the first character range, the second direction
being opposite to the first direction.
8. The character input prediction apparatus according to
claim 1,
wherein the first indication movement detection unit is
configured to detect the first indication position at pre-
determined time intervals,
the character input prediction apparatus further comprises
an indication position storage unit configured to hold a
plurality of indication positions detected by the first
indication movement detection unit,
the first indication movement detection unit is further con-
figured to calculate a movement speed of the first char-
acter input operation, from the plurality of indication
positions, and
the first filter generation unit is configured to: in the case
where the movement speed is equal to or more than a first
speed, determine a first range in the character key layout
display as the first character range; and in the case where
the movement speed is less than the first speed, deter-
mine a second range in the character key layout display
as the first character range, the first range being located
in the first indication direction with the first indication
position as the base point, and the second range being
located in the first indication direction with the first
indication position as the base point and being smaller
than the first range.
9. The character input prediction apparatus according to
claim 1,
wherein the first indication movement detection unit is
configured to detect the first indication position at pre-
determined time intervals,
the character input prediction apparatus further comprises
an indication position storage unit configured to hold a
plurality of indication positions detected by the first
indication movement detection unit,
the first indication movement detection unit is further con-
figured to calculate a movement speed of the first char-
acter input operation, from the plurality of indication
positions, and
the first filter generation unit is configured to: in the case
where the movement speed is less than a second speed,
determine a first range in the character key layout dis-
play as the first character range; and in the case where the
movement speed is equal to or more than the second
speed, determine a second range as the first character
range, the first range being located in the first indication
direction with the first indication position as the base
point, and the second range being obtained by exclud-
ing, from the first range, a range that is included in the
first range and is nearer the first indication position.
10. The character input prediction apparatus according to
claim 1,
wherein the first indication movement detection unit is
configured to calculate an indication angle which is a
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movement angle of the first character input operation,
the indication angle being obtained by classifying an
angle of the first indication direction, and

the first filter generation unit is configured to determine the
first character range by excluding, from a reference
range set for the first indication direction, a deletion
range set for the indication angle.

11. The character input prediction apparatus according to

claim 1, further comprising:

a second operation input unit configured to obtain infor-
mation of a second character input operation that is
performed by the user using the character key layout
display;

a second indication movement detection unit configured to
detect a second indication position and a second indica-
tion direction in the character key layout display from
the information of the second character input operation,
the second indication position showing a position of the
second character input operation, and the second indi-
cation direction showing a movement direction of the
second character input operation;

a second filter generation unit configured to determine a
second character range in the character key layout dis-
play using the second indication position, the second
indication direction, and the character key layout, the
second character range being located in the second indi-
cation direction with the second indication position as
the base point; and

a filter synthesis unit configured to extract a third character
range that is included in both the first character range and
the second character range,

wherein the dictionary search unit is configured to search
the plurality of candidate character strings included in
the dictionary, for the predictive character string that
includes any character included in the third character
range.

12. The character input prediction apparatus according to

claim 11,

wherein the filter synthesis unit is further configured to
determine, as the third character range, a range that is
included in the first character range and is located in a
direction toward the first indication position with the
second indication position as the base point, in the case
where the position of the first character input operation
moves and a movement amount of the position of the
second character input operation is equal to or less than
a predetermined threshold.

13. The character input prediction apparatus according to

claim 11,

wherein the filter synthesis unit is further configured to
determine, as the third character range, a range that is
included in the first character range and is located in a
direction toward the first indication position with a ref-
erence point as the base point, in the case where the
position of the first character input operation moves and
a movement amount of the position of the second char-
acter input operation is equal to or less than a predeter-
mined threshold, and

the reference point is a point between the first indication
position and the second indication position.

14. The character input prediction apparatus according to

claim 11,

wherein the filter synthesis unit is further configured to:

determine the first character range as the third character
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range in the case where the position of the first character
input operation has a larger movement amount than the
position of the second character input operation; and
determine the second character range as the third char-
acter range in the case where the position of the second
character input operation has a larger movement amount
than the position of the first character input operation.

15. The character input prediction apparatus according to
claim 1,

wherein the first filter generation unit is configured to:

determine the first character range at predetermined time
intervals, and determine a change between the first char-
acter range previously determined and the first character
range newly determined; and update the first character
range to the newly determined first character range in the
case where the change is equal to or more than a prede-
termined threshold, and

the dictionary search unit is configured to search the plu-

rality of candidate character strings included in the dic-
tionary, for the predictive character string that includes
any character included in the updated first character
range.

16. The character input prediction apparatus according to
claim 15, displaying the first character range on the character
key layout display.

17. The character input prediction apparatus according to
claim 15, displaying the predictive character string that
includes any character included in the first character range
and is searched for by the dictionary search unit.

18. A character input prediction method comprising:

obtaining information of a first character input operation

that is performed by a user using a character key layout
display in which a plurality of character keys are
arranged;

detecting an indication position and an indication direction

in the character key layout display from the information
of'the first character input operation, the indication posi-
tion showing a position of the first character input opera-
tion, and the indication direction showing a movement
direction of the first character input operation;
determining a character range in the character key layout
display using the indication position, the indication
direction, and a character key layout showing an
arrangement of a plurality of character keys in the char-
acter key layout display, the character range being
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located in the indication direction with the indication
position as a base point; and

searching a plurality of candidate character strings
included in a dictionary, for a predictive character string
that includes any character included in the character
range.

19. (canceled)

20. A non-transitory computer-readable recording medium
for use in a computer, the recording medium having a pro-
gram of the character input prediction method according to
claim 18 recorded thereon.

21. An integrated circuit comprising:

afirst operation input unit configured to obtain information
of a first character input operation that is performed by a
user using a character key layout display in which a
plurality of character keys are arranged;

a dictionary storage unit configured to store a dictionary
including a plurality of candidate character strings;

a characterkey layout management unit configured to store
a character key layout showing the arrangement of the
plurality of character keys in the character key layout
display;

a first indication movement detection unit configured to
detect a first indication position and a first indication
direction in the character key layout display from the
information of the first character input operation, the
first indication position showing a position of the first
character input operation, and the first indication direc-
tion showing a movement direction of the first character
input operation;

a filter generation unit configured to determine a first char-
acter range in the character key layout display using the
first indication position, the first indication direction,
and the character key layout, the first character range
being located in the first indication direction with the
first indication position as a base point; and

a dictionary search unit configured to search the plurality
of candidate character strings included in the dictionary,
for a predictive character string that includes any char-
acter included in the first character range.

22. A character input system comprising:

the character input prediction apparatus according to claim
1; and

an input apparatus that receives the first character input
operation.



